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Be protected with a SHEFFIELD ADJUSTABLE 
BALLJET SPINDLE KIT against an accident, an 
unexpected engineering revision, an oversight 
in a tool order. You'll be ready, too, to gage 
those small runs of high precision parts. 


In 5 minutes you can assemble 

from the Kit a spindle for any size within a 

range of one to three inches and set it to size with the Size 
Setting Gage. Four spindles of various sizes can be placed in 


use simultaneously. 
Size Setting Gage 


NO MASTER SETTING RINGS NEEDED 


To assemble and use these spindles, you need only an air gage and the 
equipment illustrated in the Kit plus a set of standard gage blocks— 
nothing else—not even one master setting ring. The air gage is calibrated 
by using the standard calibrator illustrated. 


PLAY SAFE—hoave the Adjustable Spindle Kit on hand for daily use | i 


and ready for that emergency which may happen tomorrow. 
. ; . ; : Standard Calibrator 
Call your local Sheffield representative or write for Engineering Data 


Sheet 119-54. Gage Division, The Sheffield Corporation, Dayton 1, Ohio, 
U. S. A. 
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Highest Quality is derived from years of experience, continued dedication to 
functional research, pride in accomplishment and unexcelled manufacturing facilities. 


Throughout the entire Putnam line of end mills (there are over 1200 standard sizes 
and types) you will find strong evidences of superior design and workmanship. 
For example: The ability of Putnam End Mills to last longer, and cut cleaner when 
operated at high speeds and heavy feeds on tough milling operations is indicative 
of their higher quality. 


A trial of Putnam Quality on Your toughest milling job will surely convince. 


2985 CHARLEVOIX AVENUE . BEeTROIT 7, MICHICGCAR 
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: This PICTURE— 
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a well known 
emachine tool plant 
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the old methog 
of boring 
turret lathe 
headstocks with 
a costly inflexible 
box jig and 
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The Modern Method 
“JIGLESS BORING’ THE SAME PIECE ON A DEVLIEG WeMiL 


® Eliminated expensive boring jig 
® Reduced machining time 


e Improved accuracy with a resultant cut 
in assembly costs 


© Permitted the use of simplified tooling 


If your shop is burdened with costly 
boring jigs and special tooling, it 
will pay you to investigate the 
DEVLIEG SPIRAMATIC JIGMIL! 


( 
Come lo Detroit. e» see a practical demonstration 
of the JIGMIL Technique . 
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The New Cincinnati Magnetic Clutch and Brake, with its 
single, convenient control lever, gives the operator the fastest, 
yesh of Ci ae-bale Me cclel-tai-Voloibbe-UccMoloy ale do) Mod Matt) ot) ol at-bat Mele ak a 3 ac) 
bg Vode ob cal -M bal coll o) dole tb lolo ha-mm ob cit-o 


This powerful clutch and brake requires no adjustment, and 
- has a long, maintenance-free life. 


Aspe tc Ws coy am Op bates batat-to MEJat-yo\-sal Orc llolems\ Lom 
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aaa. 
30% Time Saving 
Shaping time on 7 internal oil grooves if 
these steel sleeves was reduced from 12: 


minutes to 8 minutes, by the Cincinna! 
Electro-Magnetic Clutch and Brake. 





THE CINCINNATI SHAPER CO. 





CINCINNATI 





CINCINNATI 25, OHIO, U.S.A. « SHAPERS ¢ SHEARS « BRAKES 
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you'll be glad you switched to BA LAS 
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PUSHERS 


You'll see an immediate improvement both in quality 
and in continuous money-saving operation resulting 
from the proper use of Balas Feed Fingers and Master 
Pushers. Selected tool steel, accurately machined, 
carefully heat-treated and thoroughly inspected 
guarantees proper tension and smooth feeding. 


wi Etna 


ment 
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Balas Pushers have made remarkable records on long 

runs...turning out millions of pieces without breaking 

THE BALAS LINE INCLUDES down on the job. They help you make more profit 
on your production line and reduce stock waste at 

@ Master Collets and Pads the same time. Difficult feeding jobs and scratchless 

@ Pushers and Feed Fingers operations are readily handled with the correct Balas 

@ Master Pushers and Pads Feed Finger or Master Pusher. Order from our large 


: pt Collets stock of standard types and sizes. You'll make more 
ollet Sleeves and Chuck Nuts ina " i I 
gg ei at you'll save more with Balas! 


© Carbide faced Stock Stops BALAS COLLET MANUFACTURING CO. 


CLEVELAND 14, OHIO 


REPRESENTATIVES IN 
Brockport, N.Y.; Atlanta, Ga.; Moline, Ill.; Houston, Tex.; Minneapolis, Minn.; Indianapolis, Ind.3 
Omaha, Neb.; Shreveport, La.; Detroit, Mich.; Philadelphia, Pa.; Oakland, Calif.; Newark, N.J.2 
Cleveland, Ohio; Kansas City, Mo.; Glendale, Calif.; Madison, Conn.; Chicago, Ill.; Flint, Mich.) 
St. Lovis, Mo.; Westbury, N.Y.; Portland, Ore.; Denver, Col.; Brantford and Montreal, Canada. 
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Throughout industry, use of the P&W KELLER MACHINE 
to produce complex 2- and 3-dimensional forms by tracer- 
controlled milling has become so popular and so wide- 
spread that this type of machining is universally known 
as “’Kellering.” 

Yes, we at Pratt & Whitney are proud of this recognition 


and reputation. But we also know that reputation and 
past performance alone aren’t enough to insure your 


continued profitable operation in the face of increasingly 


competitive markets and constantly rising production 
costs. 


For this reason, we have carried on a program of con- 
tinuous research, development and improvement. As a 
result, P&W Keller Machines — always outstanding per- 
formers — now offer the increased speeds, feeds and 
inbuilt efficiency to meet today’s demands for still greater 
productivity. In many applications, actual on-the-job per- 
formance has proved that Keller Machines are now more 
than twice as fast as older machines or older methods. 


Pratt « WHitNeEY 
KELLER 


; _ MACHINES 


With a work area of 36” x 20”, the Type BL 
Keller is ideal for a wide variety of smaller jobs. 
Both single and 3-spindle models are manufac- 
tured. Other Keller Machimes accommodate prac- 
tically any required work size up to 20 feet 
horizontally by 7 feet vertically. 


‘KELLERING “Ze... 


@ FAST, ECONOMICAL REPRODUCTION OF COM- 
PLEX SHAPES .. . that cannot be machined econom- 
ically by any other means. 


@® AN UNLIMITED VARIETY OF JOBS WITHOUT 
EXPENSIVE ATTACHMENTS . . . because P&W Keller 
Machines are designed and built specifically for tracer- 
controlled milling, not just adapted. 


@ RUGGED DEPENDABILITY . . . Kellers stay on the 
job year after year without frequent or expensive 
maintenance. 


@ ELECTRIC TRACER CONTROL .. . that is depend- 
able, relatively simple, retains high initial accuracy with- 
out complicated adjustment. Profiling to a pre-set depth 
following an outline template . . . or 3-dimensional 
milling following a full model. 











PHOTOGRAPHS COURTESY OF MPM INC., CLEVEL 


DIES, MOLDS AND 
METAL PATTERNS 


The complex 3-dimensional shape of a plaster 
model is duplicated in a large brass casting to 
produce a pattern for a railroad coupling. Using 
only one of its 3 spindles, the Keller Machine 
easily accommodates this large workpiece. 


».. and your profits demands constant progress and 
improvement with a well conceived program of replacement 
and modernization. Plan to include new P&W Keller Machines 
in your program . . . benefit by the added productivity they 


MACHINE 


PROTOTYPE AND 
PILOT PRODUCTION 


Producing parts for aircraft landing gear, this 
P&W Keller Machine mills two steel forgings 
simultaneously. The exact shape of the mahog- 
any model shown at the top is accurately dupli- 
cated wiih speed and economy. 


Prart a Wuitney 


DIVISION NILES-BEMENT-POND COMPANY 


WEST HARTFORD 1, CONNECTICUT, U. S. A. 


SINCE 1860 


eat Uloiee Dé Hhecucacy 
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AND, OHIO, 


PRODUCTION MILLING 


AND PROFILING 


Precision profiling 3 aluminum alloy castings at 
a time, this P&W Keller 3-Spindle Machine eco- 
nomically makes production runs on aircraft 
ribs. The model, in this case, is an inexpensive, 
2-dimensional steel template. 


can bring to today’s and tomorrow’s jobs. Write to the P&W 
Branch Office nearest you . . . or direct to West Hartford 
. . . for your free copy of Circular No. 490-3 that fully 
describes the Type BL Keller Machine. 
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Fastest 


die set service 


ever 


. made possible by Danly’s unique 
mass-production and distribution system. 


At your Danly Branch plant. . . shipping die sets to 


your order. Up-to-date procedures and facilities 
assure fastest delivery. 


DANLY MACHINE SPECIALTIES, INC. 


Ch 





To make your tooling program move faster, Danly mass 
produces interchangeable, precision die set parts . . . stocks them 
at your local Danly Branch ready for quick assembly 

to your order and delivery to you. With Danly, from the 

time you place your order until the set is delivered to you 

is a matter of only a few days. This extra fast delivery starts 

at the main Danly plant in Chicago where two complete 
high-speed production lines turn out a wide variety of precision 
die set parts. Held in ample stock by your local Danly Branch, 
these interchangeable parts are assembled to your order and 
delivered immediately. Don’t let lagging die set delivery 

bog down your tooling program. Order from your 

Danly Branch and get the fastest service . . . ever. 
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Two Independent Means of Adjustment: 
1—Conventional Micrometer Screw Adjustment 
for increments of .001. 
2—Direct reading, with naked eye, dial adjustment for 
increments of .0001 on diameter .00005 on radii. 
Absolutely guaranteed 4 calibrate accurately and 
consistently. No backlash. 
Can be used in fixed or rotating applications, adaptable 
to any type of production or Tool Room equipment. 
All parts heat treated and ground. Hi-Alloy steels 
assure years of trouble-free service. 
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The only boring head with direct reading dial adjustment 
for increments of .0001 on diameter and .00005 on radii! 


DEKA BORE is a cost saver on both long production runs and single 
piece work in jig boring. Its extreme close tolerance adjustment 

is perfect for the precision demands of automation and any 

type of precision boring. Most important of all, DEKA BORE assures 
the quality of your finished products. 

You can make adjustments in fractions of i1/10,000 of an inch, 

on the full diameter, as easily as reading 1/16 of an inch on a 
steel rule. This is not a vernier or scroll adjustment. You can 
calibrate the DEKA BORE in increments of .00005 on radii or .0001 
on diameter as easily as picking up .002 on a conventional 
micrometer dial. DEKA BORE IS 100% GUARANTEED TO GIVE YOU 
YEARS OF TROUBLE FREE USE. It has no parts to wear out, or go 
out of adjustment. DEKA BORE can be equipped with your 

choice of shanks at extra cost. 


SPECIFICATIONS MODEL A-2 
Body diameter 2%” 


Body length 3%" 


Bar or tool capacity %” 














Too! Block slide 1%°W x 2%4"L 








Maximum Offset y,” 





Bar or tool grip 








Back threaded 





Weight 














4 On this operation DEKA BORE saved 80% of the time previously spent on 
the same job. DEKA BORE is shown being used here on a vertical milling 
machine. 


PRECISION TOOL & MFG. COMPANY OF ILL. 
1305 SOUTH LARAMIE, CICERO 50. ILLINOIS 





LET US ’ ’ , 
DEMONSTRATE DEKA Gentlemen: Please send me: 
BORE IN YOUR {J the name of my nearest DEKA BORE distributor. 


PLANT, AT NO f i 
OBLIGATION TO YOU. (J more free literature and prices. Ste 


WRITE NOW FOR 

THE NAME OF ee 
YOUR NEAREST FIRM __ 
DISTRIBUTOR OR 

FOR FREE PO ait tecintttteetinatlchs 
LITERATURE. 
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TOOLING and PRODUCTION 


Acid Disc Inspection backed by Ultrasonic Testing 
is just one of many Carpenter quality controls. 





IF YOU USE TOOL STEEL, THESE ARE FACTS YOU SHOULD KNOW 


When you make or use a tool or die you invest a siz- 
able sum of money. And there are steps you normally 
take to protect your investment. You make sure the 
design is right. You follow through with accurate tool- 
making and correct heat treating. But there is one 
factor involved in the success of your die, over which 
you have only indirect control. That factor is the 
soundness of the die steel you start with. After all, if 
the steel itself isn’t right, you needlessly risk your 
entire investment. 


How can you be sure the die steel you use has what it 
takes to assure good tools? The answer lies in the 
painstaking controls regularly practiced by the steel 
manufacturer. Listed here are the four important tool 
steel controls pioneered by Carpenter to give steel 
users like yourself the protection you need. Before you 
place that next tool steel order, ask yourself, ‘Does 
our steel supplier guarantee these four quality controls 
in the die steel we use?” Then remember: You can be 
sure of them when you specify Carpenter Matched Tool 
and Die Steels. And you don’t pay anything extra! 
THE CARPENTER STEEL COMPANY, 106 W. Bern St., 
Reading, Pa. 


ce CLOT EE fey is” 








4 Tool and Die Steel Developments Pioneered by Carpenter 
Help Carpenter Customers Cut Costs, Improve Die Performance 


Since 1929: 

HOT ACID DISC INSPECTION has been standard practice 
at Carpenter. To Carpenter customers it provides full assur- 
ance that Matched Tool and Die Steels are internally sound, 
shipment after shipment. 


Since 1930: 


The TOUGH TIMBRE TEST has assured Carpenter users a 
wider safe hardening range, greater dependability in 
performance. 


Since 1933: 


The TORSION IMPACT TEST has provided Carpenter 
Matched Tool and Die Steel users with more complete heat 
treating information that leads to better tools and dies. 


Since 1940: 

The CONE TEST, used to check and control hardenability 
of Carpenter water-hardening Matched Tool and Die 
Steels, has made sure that sections of the same size have 
uniform hardness penetration in lot after lot. 


’ 














& 


Export Department: The Carpente. Steel Co., Port Washington, N.Y.—‘‘CARSTEELCO” 





Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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Acetogen Gas Co., Detroit, duient a "600% production increase in milling 
splines for their gas cutting torch tips, with this special machine built 
cround Bellows air equipment. 








. YOu. con. build quickly in your own tool room 
opecial purpose, cost bang wackines like these: 


sate ees to 
This special testing machine, built around 
Bellows’ ‘‘Controiled-Air-Power” Devices, in- 
creased production from 1,300 parts per day 
to 3,000 parts er day at the plant of Allis 


Seal Co., Chicago. 
4 8 ep, 





A. C. Kissling Ce., Philadelphia, built this 
special mechine to package saverkraut, at a 
cost one-fifth that of a similar com-and-geer 
operated unit—and more than doubled the 
number of bogs packaged per day. 





Radio denne Co., in Brooklyn, N. Y., designed this cies WRITE FOR THIS FREE 36 PAGE BOOKLET 








tut-off and forming hine and jumped production over the old method 
by 350%. 
= The next time you get a chance, take a critical look 


at some of your routine operations — particularly 
those you’ve been handling the same way for the 
past four or five years. There are cost-savings there 
you shouldn’t overlook. 


pe. 


The four illustrations on this page are typical of 
the ways that Bellows “Controlled - Air- Power” 
Devices and a little ingenuity can team up to 
accomplish big savings. It’s worth checking into. 


v. 





Here in these quick-reading pages is 
the story of “Controlled-Air-Power” 
— what it is doing for others — what 
it can do for you. It’s free on request. 
Dept. TP 1054, The Bellows Co., 
Bellows Bldg. Akron 9, Ohio. In 
Canada, write to: Bellows Pneumatic 


Devices of Canada, Ltd., Toronto 


TheBellOoOwscCo. 





Bellows 
‘<3 DEVICES 
a 


san rn oo 
w Fa tial 
¥ > 








AKRON 9, OHIO 


FIELD ENGINEER OFFICES IN ALL PRINCIPAL CITIES 
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2-POST BALL BEARING $8 DIE SETS 











ARE PRICED DOLLAR-FOR-DOLLAR WITH 










COMMERCIAL PLAIN BUSHING DIE SETS! 








IMMEDIATE DELIVERY FROM STOCK. 






LARGE « SPECIAL e559 LEMPCO BALL 









: BEARING DIE SETS NOW QUOTED AT 


A 


DRASTICALLY REDUCED PRICES! 


DELIVERY: Within 5 DAYS*+*:SPECIALS, 10 DAYS. 











It’s true; now you can buy the die sets which are known to be the best, at 
REGULAR prices. Famous Lempco Anti-Friction Die Sets out-perform all other 
makes. Save you money, time and trouble. 

Lempco’s rapidly growing die set VOLUME makes this price reduction possible. 






WRITE FOR LEMPCO’S BIG NEW (7th Edition) CATALOG AND LATEST PRICE LIST f 
NOW BUY THE BEST IN DIE SETS—FOR LESS #e 


| LEMPrp ‘EMPco Propucts, INc., BEDFORD, OH10 iia x] 


INDUSTRIAL DIVISION 
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LO-JET ACRO 


‘TURNS -OFF 
THE HEAT’ 


Lo-Jet Cools And Lubricates 

Lo-Jet ACRO is a pressurized mist system 
that provides both evaporative cooling of 
tools and work, and lubrication, to reduce 
friction generated heat. Because it’s pres- 
surized, Lo-Jet delivers cooling and lubri- 
cation uniformly, too, regardless of oper- 
ational conditions. 


Lo-Jet Pays For Itself In Reduced Costs 

Lo-Jet ACRO increases tool life 100%- 
300%, and the resultant savings in tool 
cost alone soon pay for the unit. The Lo- 


Jet costs less to operate, too. 


“Don’t let your profits and 
production go up in smoke! 
Mail the coupon now for 
literature that tells how to 


improve all cutting opera- 


tions with 


LO-JET ACRO 


turns-up profits 


Lo-Jet Increases Production 

With Lo-Jet ACRO on the job, you can 
take heavier cuts on any work, and oper- 
ate at higher feeds and speeds. And be- 
cause tools last longer, there is a drastic 
reduction in the amount of tool-change 
time required. 


Lo-Jet Provides Better, Cleaner, 

Safer Operation 
The directed cooling and lubrication of 
Lo-Jet ACRO result in improved finishes. 
Lo-Jet leaves the tool and work plainly 
visible and clean at all times. The ACRO 


GENTLEMEN: 
Lo-Jet ACRO. 
Name 


Please scnd me literature that fully describes the new 


and production 


coolant used is fireproof, lightly pine- 
scented, absolutely non-toxic to humans. 


Lo-Jet Is Versatile And Easy To Install 
Lo-Jet ACRO is completely self-con- 
tained, and can be installed on any cutting 
machine in minutes! It eliminates expen- 
sive, messy pumps, sumps, and piping. It 
can be used in turning, grinding, milling, 
drilling, tapping, and reaming. It’s ideal 
for multi-phase, high speed operations, 
because it can be used to control as many 
as six nozzles at once, with full pressure 
and separate controls for each tool. 


AIR CONVERSION RESEARCH Corporation 


3025 N. Western Avenue e@ Chicago 18, Illinois 


TP-10 





Company 
Address 


City 
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YOu ott SPEED prus AGGURACY witn 


IN THE TOOLROOM 


400 holes to “tenths’’—5 to 7 minutes each on the 
No. 1 Moore Jig Borer 








Manufacture of this group of drill jigs involves accur- 
ately locating, drilling and boring approximately 400 
holes. The No. 1 Moore Jig Borer finished them to 
“tenths” in from five to seven minutes per hole. 


ON PRODUCTION 


64 holes to +.0002’’—2 minutes each on the No. 2 
Moore Jig Borer 





Sixteen pieces like this were located, drilled, bored 
and checked on a No. 2 Moore Jig Borer with one drill 
and one carbide bit. The 64 holes were finished in 2 
hours and 8 minutes (plus 30 minutes setup) with 
location and size tolerances + .0002”. 


ADD Gi) TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS - PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 
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MOORE JIG BORERS 


Only a precision machine geared to the high 
American production standards of rugged- 
ness and accuracy can meet these perform- 
ance requirements. For versatility and speed 


in spotting, drilling, reaming, 


boring and 


checking operations in production as well as 
tooling, no other moderately-priced machine 
tool compares with the Moore Jig Borer. 
And there’s no sacrifice of accuracy for 
speed, since the lead screw measuring system 
built into each Moore machine permits work- 


ing to the closest of tolerances. 


You'll find that the Moore Jig Borer can 
pay for itself—in jig time. Write today for 


detailed bulletins. 


Moore Special Tool Company, Inc. 


726 Union Avenue, Bridgeport 7, Conn. 


NO. 1 MOORE JIG BORER 
Table working surface of 10”x16”. 
Over 1200 now in use throughout 
the world. The ideal small, ac- 
curate jig borer. Lead screws 
accurate to .0002” in 16”, 


finitely va 


panel. 





NO. 2 MOORE JIG BORER 
Table working surface of 
10”x 19”. Heavier cuts, 
larger holes. Features in- 


riable spindle 


speeds, three power feed 
ratios, centralized control 
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AUTOMATIC 
MACHINE 
TOOLS 








A special 14-station In-Line Trans- 






fer Machine, incorporating Swartz 


















precision work-holding fixtures. 


@ IN-LINE TRANSFER MACHINES 
@ ROTARY INDEX MACHINES 
@ TRUNNION INDEX MACHINES 


@ SINGLE-STATION MULTIPLE- 
OPERATION MACHINES 


There are many advantages in specifying Swartz precision | 
work-holding fixtures . . . advantages which are shared 
alike by both buyer and builder of automatic machine 
tools. 


Of particular importance, is the seasoned experience, and 

specialized know-how which Swartz has gained through 
more than 30 years of fixture-building service to the ma- 

Station No. 1—Special 14-station In-Line Transfer Ma- . ° ° ° . 

chine. Swart fixtures were epeciiiell Gan aan chine tool industry. This experience and skill, together 


on-the-job fixture performance with the modern facilities needed to do the job, make | 
Swartz service complete .. . from part print to finished 
fixture! 
Yi 


There are other advantages, too, in specifying and using 
Swartz fixtures. It will pay you to get the facts! A Swartz 
engineer will be glad to discuss your fixture requirements, 
and point out the many ways Swartz service can work for 
you profitably. 


= Swartz service is outlined in 
Wrdle Today this interesting new brochure, 
“Advancing Automation.” A 

copy will be mailed on request. 











Here is a 4-station Rotary Index Machine, equipped 


with Swartz fixtures. Swortz fixtures were specified 
for maximum service and dependability SWARTZ TOOL PRODUCTS 


Division of Jefferson Corporation 





13336 FOLEY STREET e DETROIT 27, MICHIGAN 


Designers and Builders of: Pump Jigs * Standard Fixtures * Fixture Locks * Special Fixtures for Automatic Machine Tools. 
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What are~jour piercing or forming requirements 
— standard or unusual shapes—small or large 
holes—steel or special alloys—thin or thick metals? 
There is either an R-B punch in standard shapes 
and sizes or R-B will manufacture special punches, 
die buttons and retainers to your specifications 
that will provide more efficient piercing operations. 


TOOLING and PRODUCTION — 


Punches Are Used 





Standard Shaped Holes 














Small or Large Holes 


/100 —Re\ 
Ee a a | 


Thin or Thick Metal 











Many hole-making applications, formerly requir- 
ing drilling or some other costly means, can now 
be done with R-B interchangeable punches. If you 
have thought your piercing jobs too tough for 
interchangeable punches, it will pay you to in- © 
vestigate the wide application potential of R-B 
standardized equipment. 


R-B Engineering Service Is Available for Your Tough Piercing Problems. 


5 RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 
Dept. 73 @ 12635 Burt Rd. @ Detroit 23, Michigan 


NAME 


else Produced tu 
OTHER ALLIED PLANTS 
SPECIAL COLD FORGED PARTS 


PUNCHES 
AND DIES 


STANDARD CAP SCREWS 





Please send me additional information. 
' 
i 
j 
; 


COMPANY 


PRECISION GROUND PARTS 





; 
| ADDRESS 


SHEET METAL DIES 





CITY, STATE 


MADE OF FERROUS ALLOYS, 





ZINC ALLOYS OR PLASTICS 
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A ‘‘Hot Number” 
on Cold Steel... 


... The No. 0OG Automatic Screw Machine. 
Speed, repeat accuracy, and finer finishes are maxi- 
mized with the No. 00G. Its rapid non-cutting 
movements, with 196 spindle speed combinations 
give you top cutting efficiency on all operations. 

It is the smallest and speediest of four Brown & 
Sharpe Automatics—with capacities ranging to 2” dia. in the 
largest. Write for detailed information on the model 


that covers your work range. 


Brown & Sharpe 








Set’em and Forget’em... 


... Brown & Sharpe Screw Machine Tools. 
Rigidly retain their original settings on piece after piece 
... even on long-run jobs... for the closer limits and 
finer finishes you require. Their simple, modern design speeds 
set-ups and adjustments ... cuts non-productive time. Get 
all the facts on this line of over 500 tools for the widest variety of 


screw machine jobs. Write for new catalog 35 S. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Brown & Sharpe 1° 


BROWN & SHARPE MFG. CO, PROVIDENCE 1, 8.1, U.S.A. 


Milling Machines e Grinding Machines e¢ Screw Machines 
Cutters e Machine Tool Accessories # Machinists’ Tools 
Electronic Measuring Equipment e Johansson Gage Blocks 


Permanent Magnet Chucks ¢ Pumps 


Printed in U.S.A 
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With the recent addition of such 


In Jig ard Fixture Components —_—— new items as this heavy-duty jack 


with working parts of hardened- 


tool steel, Lodding now offers 
f the most complete line of stand- 
ard jigs and fixtures available. 























"STANDARDIZE 


YOU GET THE BEST 


All Lodding fixtures are carefully engineered and 
quality-built to provide long, reliable service. 
Forgings and powdered metal are used in many 
cases. Every Lodding fixture is Parkerized to 
prevent rust. 


AND YOU GET IT QUICKLY 


Immediate shipment from completely stocked, 81 BEACON ST., WORCESTER 1, MASS. 
coast-to-coast distributors. 








You receive parts much faster more — THE LINE 
than you can make them OF JIG AND FIXTURE COMPONENTS 
yourself. 


Write for Catalog — includes full- 
scale layouts of every Lodding fixture. 
No obligation. 
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TOOLING and PRODUCTION oc 


The Henry & Wright Dieing Machine is easy 
enough to set up so that moderate production 
runs are profitable. 


» °o U © A by L t os E U a You can schedule one job after another. 


Your H & W will get the work out, get it out 
right, and have it done when the schedule 
J re) 33 says it ought to be done. 

Simple jobs that you want to complete at 
high speed. Close tolerance work. Tricky re- 
verse bends. Full assemblies at one pass 

AFTER through the press. They all will go through 
your Henry & Wright, and with surprisingly 
short interruptions for setting up. 

fe): Four corner control of side thrust, and a 
downward pull instead of a push: These are 
two of the reasons why your Henry & Wright 
will withstand more off-centering of the die 


loads. Jobs like those shown can be easily run 
in sequence onan H & W. 


DOWNWARD PULL 
INSTEAD OF A PUSH 


Henry & Wrights are making production runs that designers 
never had dreamed could be stamped at a profit. Our 
LO , representative would like to show you some of the pieces. 

W CENTER OF GRAVITY Please write to Henry & Wright, 511 Windsor Street, 


FOR LOW VIBRATION Hartford, Connecticut. 
a 
Ww 
i] iy 


Q ~ a ® 


HENRY & WRIGHT 


DIVISION OF EMHART MFG. CO. 


HARTFORD, CONNECTICUT 


y ie 
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Swedish Johansson Gage Blocks 
are checked for accuracy by the 
latest scientific method, the atomic 
light, utilizing the lightwaves 
emitted from the Mercury isotope 


198, now in use at the standard 
Bureaus throughout the world. 


re mat 













Assures You Precision 
to the Finest Degree to 
Meet Your Requirements 
—Backed by the Name 
Supreme in the World | 
of Measurement. 


GAGE BLOCKS 


(JOHANSSON) and accessories. 
Short deliveries. Inspection and reconditioning 
service available at our plant. 


INTERNAL INDICATORS 


(for inside measurements .155 to 24 inches) Scale 
range plus or minus .001 graduated to .0001 and 
minus .020 graduated to .0001. 


MIKROKATOR 


(Amplifier—for outside measurements) Gradua- 
tions .0001 to .000002 or .001 M to .0002 M. 


OTHER JOHANSSON PRODUCTS 


Micrometers, Snap Gages, Extensometers, Dyna- 
mometeis, Hardness Testers, Surface Finish In- 
dicators, Interferometers, Plugs, Rings and Special 
Gages. 


Write for Literature 


C. &. JOHANSSON GAGE co. 


A BOtivisigqon SWEDISH GAGE 
10641 HAGGERTY AVE. e BOX 4086 NORTHEASTERN STATION e DEARBORN 1, MICH. 
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ESE FEATURES 
Standard WAUKESHA 


nserted-Blade Cutting Tools 
Save You Money — 


Replaceable Blades — Cost only a 
fraction of the price of a solid tool, as- 
sure long term economy. 
interchangeability — Each size of 
Woukesha Spade Drill Holder takes a 12” 
tange of sizes in spade blades, except 
in the smaller sizes which cover only a 
%" size range. 

Shear-Cutting Action — Waukesha 
Blades have a “knife-slice” cutting action 
that curls chips away from stock, prevents 
scoring, assures free cutting, requires 
less power. 

More Grinds per Blade 

— More Holes per Grind 

Waukesha Blades can be advanced and 
re-ground before discarding — yielding a 
substantial saving over High Speed Solid 
Steel Tools — and the high quality of 
Waukesha Blade Stock assures More 
Holes per Grind. 


TOOLING and PRODUCTION 


Spade Drills — 

diameter in stock sizes. 

lasts indefinitely, only blades 
be replaced. 


Cut Toobing Costs 


with WAUKESHA Standard 
Cutting Tools... 


Adjustable Blade Reamers — Inserted Blade 
Spade Drills — and other Standard Cutting 
Tools by Waukesha — are saving thousands 

of dollars in tooling costs, in all types of reaming, 
drilling and boring operations. Their versatility 
and adaptability eliminate substantial investments 
in special tools — and their inherent features 
result in operating and maintenance economies 
which you cannot afford to overlook. 


consult WAUKESHA 


— for Competent Cutting Tool Counsel. Waukesha 
sales representatives and engineers are qualified 
to work with your staff in adapting Standard 
Waukesha Tools to your needs — or, if necessary, 
in developing Special Cutting Tools for 

your unusual needs. 


Representatives in Principal Cities 
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oGGLeE 
eLAMPS 


EXTRA LARGE 
PIVOT PINS 
Up to 3 times more bearing 
surface than other clamps. 
VERTICAL | 
ALL WELDED 
CONSTRUCTION 
Will not come apart even 
after pins become exces- — 
sively worn. 


HEAVIER FRAME sit | 


_ Will not spring or bend 
. under maximum load, 


HEAVIER LINKS AND 

















Will withstand extreme 
- q@buse.Pipeextensionhan- __ 
die may be used without 
damage tolinkage. = = 












SEND TODAY 















ERICO PRODUCTS, INC. 
2070 E. 61 St. PLACE CLEVELAND 3, OHIO 


ERICO PRODUCTS, INC. [iiisbuntsnaees 


|] Have Representative Call 


2070 E. 61ST. PLACE NAME POSITION 
CLEVELAND 3, OHIO COMPANY 


ADDRESS - 








city ; ZONE _—STATE. 











iideependnsemneeerenenenniisen 
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Four UNBRAKO Socket Head Cap Screws speed assembly in the plant, and reassembly in the 
field, of these flow-control valves providing 16 different inlet-outlet flow direction combinations. 


Get personalized service, faster delivery with 
Unprako Standards—stocked by your distributor 


When you use UNBRAKO socket screw products, you get the finest socket 
screws made, plus the personalized service and the faster delivery of your 
local distributor. And he enables you to cut your inventory, set up more 
space for production. For more information, write for UNBRAKo Standards— 
a complete listing of precision socket screw products carried by your dis- 
tributor. STANDARD PRESSED STEEL Co., Jenkintown 36, Pa. 


—=~annA. 
UNBRAKO SOCKET SCREW DIVISION $ 
ee 





JENKINTOWN 
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TOOLING and PRODUCTION 









The knurling on the head 
of the screw permits faster 
assembly, because it pro. 
vides a slip-proof grip, 





The uniform depth and size 
of the hex socket assure 
maximum torque in wrench- 
ing. The accurate diameter 
of the head permits coun- 
tersinking. 





UNBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; controlled fillet and 
continuous grain flow for 
strength. Supplied in stand- 
ard sizes from #4 to 1". 


ann 


F Self-Locking Flat Head Shoulder Dowel Button Head 
PENNSYLVANIA Set Screw Cap Screw Screw Pin Socket Screw 
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IZEZT’ DEFLECTION... 
QC 2000 M.P.H. 


The newest approach to the problem of the phenomenal 

heat generated at high speeds, known today as the THERMAL BARRIER, 
is to deflect the heat from the pilot and vital parts of the plane. 
Photograph to the left shows the deflecting, or corrugated sheets 
being formed on a BATH Stretch Forming machine. These 

particular corrugated sheets are for leading wing-edge construction. 
Catalogs describing BATH Stretch Forming, Compression 

Forming, Radial Draw Forming, or Contract Forming 

are available for the asking... 


THE CYRIL 


. | » if 
BATH UNIVERSAL < ® Fl | fl 
CONTOUR FORMER 


RADIAL DRAW FORMER C 0 M PA N Y 


32380 AURORA ROAD ¢« SOLON, OHIO 
(LOCATED IN THE GREATER CLEVELAND AREA) 


MANUFACTURERS OF RADIAL DRAW FORMERS e@ DIES @® TOOLS e PRESS BRAKES e 
TANGENT BENDING SEQUENCE PRESSES e PRESS TYPE BRAKES © SPECIAL MACHINES 
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TOOLING and PRODUCTION 


money saving 


Accessories for your plant 








Each of the accessories illustrated and described below was designed and built 


for a definite need and used in our own plant before being offered to industry. 


They require a relatively small investment, yet will save you money every day. 


For further information, write for the folder offered below. 








Eliminate wear on your die sets with these leader 
pin oilers. Acro Pin Oilers, as illustrated, fit over 
each leader pin and seals in place with a rubber 
neoprene washer. Each cup is filled with oil so 
each downward stroke brings bushing in contact 
with oil and each upward stroke distributes oil 
evenly over leader pins. Eliminate bushing wear, 
leader pin scoring, and maintain die accuracy. 
Die sets equipped with Acro Pin Oilers have run 
under tests for several weeks to a month without 
refilling. 



































Eliminate trouble and waste effort with this mod- 
ern method of storing drill rod. Put the Acro 
rack in a central location of each department and 
make it simple for each mechanic to select correct 
rod size in a hurry. It also provides a visual in- 
ventory for checking rod replacements, 


Accommodates 26 letter sizes, 52 pieces; 47 frac- 
tional sizes, 138 pieces; 60 number sizes, 304 
pieces. Fractional sizes graduated in 64ths from 
1/32” to 1/2” and in 32nds from 1/2” to 1" 
included. 


Also available in half size with fractions of 
numbers. 














METAL STAMPING CO. 
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The principle of the Acro Die 
Set Puller is to remove the punch 
holder from the die shoe by a 
straight upward pull, whereby 
punch holder travels upward 
from die shoe axially, leaving 
both leader pins simultaneously. 
This is accomplished only by 
use of the indexed screw 
wrenches which act as indica- 
tors, controlling the upward 
travel. This is an exclusive pat- 
ented Acro feature, found only 
in Acro Die Set Pullers. Avail- 
able in three sizes. 





MILWAUKEE 





covering each of these 
profitable accessories is 
included in our folder. 
Write for bulletin TP-54. 


330 EAST RESERVOIR AVE. 


12, WIS. 
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Announcing 


a completely automatic, self-contained, 
PORTABLE arining unit with advantages you expect 


only in expensive machine tools 












THE NEW SERIES 92A 
KELLER "AIRFEEDRILL”’ 


—locks to any jig or fixture, and drills accu- 
rately. Stationary mounting brackets available 


—operates automatically through the com- 
plete drilling cycle—advances, drills, retracts, 
shuts off—at a single pressure of the control 
valve 


—handles peck drilling and skip drilling 


Sack: Aelia thee —gives complete control over motor speed, 
inn rear o drilling speed, torque, rate of advance, and 
magnesium casting depth of hole 


it has these operating features: 


SENSING TYPE RAPID ADVANCE brings the drill 
point quickly to the work, then drops instantly to the 
drilling rate. 


TORQUE CONTROL causes automatic retraction as 
often as necessary to clear chips during peck drilling. It also 
protects drills and indicates when they need sharpening. 


FEED CONTROL permits adjustment to varying drilling 
conditions, as well as the material being drilled. 


VARIABLE SPEED MOTOR controlled by throttle valve 
... Shuts off automatically at end of drilling cycle. 


These and other features mean that you can 
tool up for a few hundred dollars .. . instead 
of thousands. Send for Catalog Section 92 which 
fully describes and illustrates this remarkable 





: w I. 
Lightweight and compact— aati 
ideal for use in portable or 
stationary applications \ 
A fe a i j 


SERIES 92A 





KELLER TOOL COMPANY, 1313 Fulton St., Grand Haven, Mich. 
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Crucible Hollow Tool Steel Bars area 
boon to the metalworking industry. The hole 
in these quality bars enable toolmakers to elimi- 
nate drilling, boring, cutting-off and rough-fac- 
ing operations. This cuts production time, boosts 
machine capacity and saves scrap losses. 


They are available now, in any of Crucible’s 
famous tool steel grades, in almost any com- 
bination of O0.D. and I.D. sizes. And you can get 
immediate delivery of five popular grades — 
KETOS oil-hardening, SANDERSON water- 
hardening, AIRDI 150 high carbon-high chro- 
mium, AIRKOOL air-hardening, and NU DIE 
V hot-work tool steels — from a conveniently 
located Crucible branch warehouse. 


Let your Crucible representative show you 
how these steels can best help you. 





|CRUCIBLE| first name in special purpose steels 





54 years off Sine steelmaking 


CRUCIBLE STEEL COMPANY OF AMERICA 
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HOLLOW TOOL STEEL 


TOOL STEEL SALES + SYRACUSE, 


TOOLING and PRODUCTION 


a hole here makes a saving 








N.Y, 
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You can cut 
PRODUCTION COSTS §CLAUSING 3 LUS VALUE LINE! 
with the = 


The Great New CLAUSING PLUS VALUE Lathes, Drill Presses and Vertical 
Millers offer you one sure way to meet today's competition through lower 
production costs! Feature by feature . .. dollar for dollar . .. or by any 
other basis of comparison these new machine tools are the leaders in their 
fields for Accuracy . . . Capacity . . . Versatility . . . and Economy! For 
heavy duty production, tool room, maintenance, experimental or research work, 
they are also designed to give you the maximum performance per dollar 
invested in original equipment and operating costs. Investigate before you 
buy! Write today for fully illustrated literature. 


THE NEW CLAUSING 18” 


ee | 




































































oo 


Here's today’s BIGGEST Tool and Job 
Capacity 18” Drill Press! A heavy-duty 
GEAR DRIVEN power feed that’s posi- 
tive and sure—No belt slippage to 
dissipate power. Instant feed selection 
— BY DIAL — No belts to position. New 
spindle bearing engineering, vernier 
depth stop, exclusive head and table 
positioning mechanism. Drills 1” cast 
iron, %” steel—No. 3 M.T. —612” 
spindle travel. 


THE VERSATILE 
NEW CLAUSING 
VERTICAL MILLER 


Especially designed for tool room, pattern shop and general pur- 
pose use, the new CLAUSING Vertical Miller is many machines com- 
bined in one! It Mills, Drills, Bores, Reams and Shapes . . . at all angles 
. . . with one work setup! Rigid, high precision spindle head with 7 
ball bearings, chrome nickel steel spindle, chrome hardened, ground 
steel quill and honed bearing seats, micrometer depth control stop and 
two feeds. 6” x 24” table, 6 spindle speeds, 180 to 3250 R.P.M., No. 
7 B&S or No. 2 M.T. spindle optional. 






WRITE FOR ILLUSTRATED LITERATURE TODAY! 


CLAUSING DIVISION 


10-115 N. PITCHER ST. KALAMAZOO, MICHIGAN 


itlas. Press. 


Quality Machine Tools Since 1911 
ATLAS WOODWORKING POWER TOOLS 


THE GREAT NEW CLAUSING 
5300 12” PRECISION LATHE 


Here's the massive new lathe that's designed for 
Bigger Capacity .. . Greater Accuracy PLUS Economy! 
Featuring: ‘‘Zero-Precision"” Timken tapered roller 
bearings °* exclusive clutch and broke equipped 
countershaft * 1” collet capacity * 12” swing 
* 1%” hole through 16” long precision ground, 
forged steel spindle * No. 3 M.T. tailstock with 
tang socket * double-walled automatic apron * quick 
change mechanism * massive precision ground bed. 





PRECISION 


“TOOLS, ATLAS METALWORKING MACHINE TOOLS 





CLAUSING HEAVY DUTY MACHINE TOOLS 
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DOWELE BARRELL 14 
AVINGS with 





MEYCO 


CARBIDE INSERTED DRILL 
JIG BUSHINGS 


The most practical bushing ever made 
for high production and maximum ac- 
curate life, at lowest unit cost. 


MEYCO PRECISION CIRCULAR CUTTERS 


For grooving, slitting, commutator undercutting and other operations to 
meet the requirements of your own individual applications: Solid carbide 
or carbide tipped. 


SEND MORE INFORMATION ON 


(_] Meyco Carbide Inserted Drill Jig Bushings 
[-] Meyco Precision Circular Cutters 
[-] Meyce Custom Carbide Tooling 


i eS 


COMPANY 


ADDRESS. Our Engineering Department will 


gladly submit suggestions ... we 
\] 


make your problem our problem. 
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7 AIR CYLINDERS 


\ARD In “‘Custom-Built”’ and “‘Stock’’ Models 
HRO M E P L A T E ) Immediate Delivery on ‘Stock’? Models! 


) T 0 N R @) D § Take your choice! ...Get Miller quality- 
famous “Custom-Built” Air Cylinders 
available on normal, scheduled delivery 
in an infinite selection of bore-and-stroke 
combinations in 14 standard mountings. 
...Or get identical quality “Stock” Miller 
Air Cylinders ready for immediate ship- 
ment to you in these popular sizes, 
strokes and mountings .. . 


NON-CUSHIONED: 2”, 214”, 4”, and 
6” bore sizes, each available in 2”, 4”, 
6”, 8” and 11” stroke lengths. 


CUSHIONED BOTH ENDS: 2”, 314", 
5” and 8” bore sizes, each available in 
3”, 5”, 7”, 9” and 13” stroke lengths. 
“Stock” Cylinders are base Model A53 
with foot, flange, and pivot mounting 
attachments available as desired. 


NOTE: Additional sizes are being added 
daily, considerably augmenting the above 
list. Stock Hydraulic Cylinders also 
available. 


Write For Complete “‘Stock’’ List 


Me Toldohielsie Dlolislolel-e 
and Rust 


PUREE TT 
«+ 


IRT WIPER SEALS 


tect Rods, Seals, Bushings 


ar ai 


OLID STEEL HEADS, 
‘APS and MOUNTINGS 


minate Breakage 


SRASS BARRELS 


aullilehice .aektmelatem Qeladestiela 








MET J.1.C. PNEUMATIC 
STANDARDS years before 
their adoption in 1950. 

WRITE FOR CYLINDER BULLETINS A-105 and H-104 


Complete Miller cylinder line includes: air cylinders 


1%” to 20” bores, 200 PSI operation; low pressure hy- SPACE-SAVING SQUARE 


draulie cylinders, 1/2” to 6” bores for 500 PS! opera- DESIGN originated by Miller 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic in 1945. 


cylinders, 1%" to 12” bores, 2000-3000 PSI operation. 
All mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST (Formerly MILLER MOTOR COMPANY) 
\EVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « , 
RSTON + HARTFORD » NEW YORK CITY + BUFFALO « ST. PAUL * GRAND (4 ° 
. * DETROIT © FLINT © FORT WAYNE » SOUTH BEND » INDIANAPOLIS 
* MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « ; }m2046 N. Hawthorne Ave., Melrose Park, Ill. 


FRANCISCO « BALTIMORE e DENVER « ST. LOUIS » MOLINE « CHICAGO S—S——-_- 
* HOUSTON » TORONTO, CANADA and OTHER AREAS =" 





AIR & HYDRAULIC CYLINDERS 










































WHAT'S THIS? 








HIGH SPEED 


100% INSPECTION 


oe 


One machine is 
accurately checking 
8 dimensions 
simultaneously— 
separating correct, 
oversize, and undersize 


parts at a rate of 2100 an hour. 


Eight, standard Sigma gauges, like this one: 
have been mounted together for rapid, accu- 
rate inspection of mass produced parts. Each 
gauge, accurate to within .00005”, measures 
one dimension. More (up to 30) or fewer 
gauges could have been used, depending on the 
number of dimensions to be checked. These 
gauges, with standard Sigma mounting units, 
and special fixtures where necessary, can be 
set up to inspect parts a fraction of an inch 
long, or several inches long, a foot, or longer. 












Two girls now handle an inspection 
job that formerly took six—and hu- 
man errors have been eliminated. 


l__f 


% 

















Get more information about 
Sigma multi-dimensional in- 
spection equipment at the 
ASQC Convention. We'll be in 
booth 29, Philadelphia Con- 
vention Hall, on May 27, 28 
and 29. 


nationwide sales and service of precision machine tools 
—from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK I7, N.Y. 
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Bey 





Depending on the arrangement, they can 
check internal and external diameters, length, 
depth, or other characteristics. The type of 
parts and the method of feeding determine 
inspection rates—hand feed: up to 600/hr.; 
semi-automatic: up to 900/hr.; fully auto- 
matic: up to 3500/hr. or more. Gauges are 
quickly and easily set to required tolerances 
and change-over from inspecting one type of 
part to another can be done within 10 or 20 
minutes. 


EASY-TO-READ INDICATORS WITH SIGMA EQUIPMENT 


The semi-automatic Turbine and Compressor Blade Inspector (left) is 
an excellent example of Sigma’s solution for a difficult inspection problem 
involving 18 dimensions. Fixtures are replaceable—each machine can 
inspect a wide range of different type parts. Gauges are connected to a 
Liquicolumn Indicator which has tubes of colored liquid set beside gradu- 
ated scales—liquid levels indicate actual sizes of dimensions being checked. 
Magnifications can be varied easily by the user. Alternate indicator 
(right) uses electrical signals—green light for acceptable parts, red lights 
| indicate dimensions below toler- 
ances, yellow lights for those 
over. Built-in counters tabulate 
the number of parts submitted 
for inspection and the number 
accepted. 





























~ 
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The Leader in Stainless 


Socket Cap Screws 
OFFERS YOU 


THE LEADER POINT 


Allen’s unthreaded Leader Point permits easier starting, reduces the 
possibility of cross threading, protects threads from damage if the screw 
is accidentally knocked or dropped. Your Allen Distributor stocks the 
largest range of sizes in 18-8 stainless cap screws available anywhere 

. 97 standard sizes #4 x K” to %” x 8” with NC threads; #10 x %” 


to %” x 14” with NF. Be sure to specify genuine Allen Leader Points. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


ae 


rind sy 


Sold only through leading Industrial Distributors. 
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Automatic opening tangent stationary and revolving types, radial stationary type, B&S and 


oo ee 


small turret lathe types 


Chaser sharpening machine, sharpening fix- 
ture, measuring gages 


- — = Thi Th qe “me f ira 
Sa 


World’s newest, most modern thread tool plant. Complete literature for all J&L thread tool products 


cost — ease of operation — controlled resharpening — use of carbide 
where applicable. Class III threads guaranteed. This means important 
savings regardless of your tolerance requirements. Write to Dept. 710 
for complete information. 


JONES & LAMSON, 2s 


JONES & LAMSON MACHINE CO., 519 Clinton St., Dept. 710, Springfield, Vt., U.S.A. K , THREAD TOOL DIV. 
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be OFFERS YOU 
TOMORROW'S TOOL STEELS today | 


“SELF-LUBRICATED” 


X HIGH SPEED 
TOOL STEELS 


@ DOUBLE SIX M-2 XL 


@ CRUSADER XL 


© consam x “DESEGATIZED” 


HIGH ALLOY TOOL STEELS 


“FREE MACHINING” 


e}19-Wii-mele) Mm 23-1260) 0,7 1 14: 
¢ HIGH CARBON-HIGH IMPROVED MACHINABILITY 


CHROMIUM DIE STEELS 


@ OLYMPIC FM 
@ BR-4 FM 


@ SELECT B FM 


And They're Available from Warehouse Stock! 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 


Branch Offices and Warehouses: 
Boston Buffalo Chicago Cleveland Dayton 


Detroit Hartford Los Angeles Milwaukee LATROBE STEEL CO., LATROBE, PA. 
Newark Philadelphia Pittsburgh . 
St. Louis St. Paul Toledo send today Please qauk defn om 
(_] XL steels _] FM steels 1P-3 


Sales Agents: 









IE -aheeiaactiaseascasecsdisomsinniscesnniasentics 
Atlanta Charlotte Dallas Denver Houston 
Salt Lake City Wichita POSITION .... 
European Offices: COMPANY . 


Geneva Brussels Paris Milan 
Rotterdam Dusseldorf 





<I! 
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se NOW for the FIRST TIME a COMPARATIVE NET PRICE 


DIAMETER. L&I Net Price Selector immediately locates 


a , 
price of every reamer available in a given size 



















makes Pricing 
Quality 
Reamers by 
Size and 
Type 
easy as A —locate diameter wanted 
B — choose type reame 


© —NEr Price at 
intersection 
of columns 


okoYolaM cela l™h 2-1 a Mkelale MOLY-1a Now you can 
a alolokt-Man ial-MtP4- Teel ave! type you want at date 
price you want to pay. Arranged by decimal 
equivalents, easy-to-read charts show every 
cS elalelelge MiP 4: scelssmm Oy (OOM ialavCMOlOlO ON alalllellate 
mmole iolale] mms) 42. 9mmn AA 1a - © Xe le[- MNP 4-1-9 (0) of] of =) a 
Sizes, Letter Sizes, Decimal Sizes plus Die 
Makers Reamers, Expansion Reamers wate 
WOrks Mek lato Mt) 2-10 Au a-Tolasl-l aan Man eh Zell fo] s)(= 


FROM STOCK. 
l 


The L&I Net Price Selector. will cut your buy 
Tale relate Mia alate Mi ilsil-wn lain ate] LAUR @T-1 MRolal-Maloh an igola 


¢ : , | 
Vol] a Wood DIE fa] ol] ko] aol aaatol] MialeMerolel ool a 


L&I's complete line of Quality Reamers make 


it your No | source tor all your reamer needs 


—_ 


( 
di 


New Comparativa 


B 








WNet Price Selector 


& 
AL 





BUYER’S BONUS 


L&I is first again with two more standards to make 
‘the complete line of reamers’’ even more complete: 


1 - New King Size Reamers in a full line of sets. 


2 - New line of Spiral Flute Reamers with both right 
olato Mm (-Sammalolale MES lige] Mticlalelol aoe 


USER’S BONUS 


L&I offers a free sample reamer for trial*in your 
plant to prove the economy of L&I quality ... ask your 
eA relia lolehiol a 





/ acl. angle LENGTH 


Kine, “7° ’ gnt 
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| eee 
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‘LAVALLEE & IDE, INC. 
Chicopee, Mass. 










Rush my new Comparative Net Price Selector. 


Name 

Company 

Address 

SC 








SUPER PRECISION 1 HP, 
3600 RPM MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD 


Give this versatile head the nod 
and save time and money these 
seven ways: 


1. You can use cup wheels for practically all 
clearance angles and thus produce a cutting 
edge on fools that lasts longer because it is 
stronger. 


You can keep the tooth rest on the center line 
of the cutter for practically all grinding on 
centers or in the work head. 


You can grind most cutters and reamers all 
over with a single set-up using the swivelling 
table and Pope tilting head. 


You can read all clearance angles directly in 
degrees from the scale provided on the head. 
No more mistakes. 


You can get the right clearance angle on such 
tough grinding jobs as slab mills, taper 
reamers, angular cutters and form fools. 


oe? POPE 








PRECISION SPINDLES 


You have one safe speed — 3600 RPM — for 
all wheels generally used on cutter grinders. 
Heat checking of cutters is virtually elimi- 
nated. 


You have a head that’s so easy to adjust and 
use it saves you time and mecney every time 
you grind a tool. 





Ask us to submit compiete specifications includ- 
ing price and delivery. 





No. 101 


POPE MACHINERY CORPORATION 
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Use 
SIZE CONTROL 


REVERSIBLE 
PLUG GAGES 





FOR FAST, ACCURATE GAGING AT LOWEST COST... 


‘ --. our catalog 53 tells you how! 


= TP 4 ete) ba to) Rey TY AG 


2500 West Woshington Boulevard * Chicago 12, Illinois * MOnroe 6-6710 


7 Division of AMERICAN GAGE and MACHINE COMPANY 













costs, speed 
inspection, with 
understage 
illumina- 
tion 


Bausch & Lomb BENCH COMPARATOR 


Save every way! No costly holding fix- 
tures needed for most work. No time-wast- 
ing set-up. Easy operation quickly provides 
vivid screen image, reveals costly produc- 
tion errors. Micrometer stage (optional) 








reads to .0001”. 2 


Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 
Quickly, easily shows 
sharp silhouettes or de- 
tailed surface views on 
18” screen .. . for inspec- 
tion, comparison, or high- 
est precision measure- 
ments. Linear readings to 
0001”; angular, to 1 min- 
ute of arc. 











Bausch & Lomb 
TOOLMAKERS’ MICROSCOPE 
Quickly measures or in- 
spects opaque or transpar- S eT 
ent objects of any contour. _._axiit > 
Linear readings to .0001”; & 
angular, to 1 minute of arc. 


SOLD AND DISTRIBUTED EXCLUSIVELY BY 
THE DoALL COMPANY For full informa- 


tion call your local DoALL Sales-Service 
Store, or write: The DoALL Company, 
254 N. Laurel, Des Plaines, Illinois. 


INSTRUMENTS 


* 22 Bk 2 2S 


Talk 
of the 
Month 


2 2 2 2 4 2-8 SS 











CIRCLE INFORM-A-GRAM KEY NO. 42 


| PROGRESSIVE 


‘TRANSFER OF SKILLS 
_ FROM OPERATOR 
| TO MACHINE* 


W EBSTER’S DICTIONARY 

says, “Engineering is the art 
and science by which properties 
of matter and the sources of 
power in Nature are made useful 
to man in structures, machines 
and manufactured products.” 
This definition recognizes the es- 
sential of the human, particular- 
ly in the area of being the one 
'who practices the art and who 
| benefits from the useful result. 


Indications are that the useful 
result is made further possible 
by a third element relating to the 





by W. G. Johnson 


Manager Research and Engineering 


NORTON COMPANY 
Worcester 6, Mass. 





| human being, and that is to have 
ithe design or engineering em- 
body some of the outstanding at- 
‘tributes of the marvelous ele- 
'ments of matter, motion, and in- 
struction with which the human 
body is graced. 


Not too many years ago the 
principle of grinding was con- 
sidered an art. The grinding ma- 
chine provides the necessary 
basic motions and control, but 
the skill of the operator plays a 
prominent part in the use of 
these controls to get the result 
from the machine. The human 
skill supplements the machine by 
|providing the senses of touch, 
feeling, hearing, and seeing, tele- 
. . » Continued on page 92 





*Presented by the author at a joint session of the 
Machine Design and Production Engineering Divi 
\ aes of The American Society of Mechanical En- 
|gineers, at its 1954 Fall Meeting and reprinted 
| here in abbreviated form by permission of the 
| Society. 
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HIGH QUALITY ACE DRILL BUSHINGS 


T rae, 


Large, well-balanced 
stocks of A.S. A. and 
ACE STANDARD Drill Bushings are 
readily available in all principal industrial 
communities. You can get what you want, 
when you want it—without delay! 


It’s a recognized fact that, dollar-for-dollar 
you get more downright quality and better 
service when you Specify ACE—the 

Drill Bushings that are the 










“Standard of the Industry” A 
—from Coast-to-Coast. F ‘ 
Write today for catalog containing ' 
Technical Data, Comparison Tables, a 
Price Lists and Name of Dealer ™ 
in your Community. 4 

“ih 


ACE DRILL BUSHING CO., INC. 
5407 Fountain Ave., Los Angeles 29, Calif 


CIRCLE INFORM-A-GRAM KEY NO. 43 


44 


The Advantages of 


PERMANENTLY 


New Britain’s exclusive application of cam control 
(illustrated diagrammatically on the opposite 
page) gives your tool engineer a completely new 
approach to tooling for complex pieces. Methods 
impossible on other types of machines can be 
employed to speed production and eliminate second 
operations. 


A New Britain precision boring machine will not 
only turn out a wide variety of work at high speeds, 


TOOLING and PRODUCTION 


‘but, because of New Britain’s exclusive method of 


cam actuation, will continue producing them with 
the same repetitive accuracy — piece after piece, 
week after week. 


Write for descriptive literature 
on the New Britain boring 
machine line, including the 
details of a variety of specific 
parts turned out on New 
Britains. 
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Cam Actuation.... 
PRESERVED in New 
Britain’s Precision Boring Machine 




















e@ Cam shaft, as well as super precision spindles and their 







PNEUMATIC 


CYLINDER \ 


motor drive solidly and permanently mounted to frame for 


continuing accuracy. 


@ Rugged precision lever transmits cam motion to cross slide. 







@ This exclusive method means simple permanently accurate 
compound slide motion for an endless variety of single point } en bes RE 


tool paths. 


\ With conventional methods, pieces 





Expanding arbor 
chucks piece on I. D. 





like this present a problem of costly 






tooling. With New Britain’s new 






Back face positively — 
locates against chuck. ~ 


approach, tooling this piece is fast, 






simple and economical with a single 






chucking and two single point tools. 








1 of When you inves? in Boring Machines PICK THE MAKE WITH THE EARNED REPUTATION. 


tHe New Britain Macuine Company 


New Britain-Gridley Machine Division, New Britain, Connecticut 
Our general catalog is filed in the Sweet’s Machine Tool Catalog File. 


Machines for Making Progress 


AUTOMATIC BAR and CHUCKING MACHINES e PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING and MILLING MACHINES 
NEW BRITAIN +G6F+ COPYING LATHES 
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Now Available... 


Jest-prooer LONGER TOOL LIFE 
with Sandvik Coromant carbide tipped tools 





























Make your own test of COROMANT’S money-saving 
performance. Contact Sandvik for further details. 


COROMANT DIVISION ¢ SANDVIK STEEL, INC. $ 


111 Eighth Avenue, New York 11, N. Y. * WAtkins 9-7180 

Detroit: 20005 James Couzens Highway, Detroit 35, Mich. * VErmont 7-9507 SANDVIK 
Cleveland: 1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 7 
SANDVIK CANADIAN LTD., P. O .Drwr. 430, Stat. O. Mont. 9, P. QO. BYwater 750! 

25 Milford Avenue, Substation 83, Toronto, Ontario CHerry 1|-3477 





FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPAKY 
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Tests show that SANDVIK COROMANT 
tungsten carbide tipped tools 

and blanks have a productive life 
that compares favorably with that of 
the best competitive brands. The 
reasons? — Basic purity of the raw 
material, intensive research and 
development plus close, unified cone 
trol by SANDVIK from the tungsten 
mine to the finished tool. 


COROMANT’S extra production 
performance has made it famous 
throughout European metalworking 
plants. This same cost-cutting advan- 
tage is now available to you: 

@ In a wide variety of tools and blanks— 
including turning, boring, facing, 
threading and grooving tools, cutters, 
drills, reamers, scrapers, copying lathe 
tools and Swiss-type automatic tools, ete, 

@ In an unusually wide range of standard 
tool shapes and angles. 

@ In all standard grades to suit a wide 
range of applications and machine tools, 

@ Grade permanently color-identified on 
the end of tool shank. 


\* 
sonaoe®™ 
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THE co FERGUSON INTERMITTOR 


High Speed Precision Indexing Tables 
WITH THE FAMOUS FERGUSON ROLLER GEAR DRIVE 


The Ferguson Intermittor 
UP TO Be bos cic or liquid theos 
and roller gear to the t ne 
500 INDEXES LIQUID & AIR ACCESS 
AN Bee OVAL igele) ul, lemma ae i: 
Ce + 
PER MINUTE > eee ¢ 


te 
a 
+ 


20,000 HOURS 


OPERATION WITH 


NO MAINTENANCE 





Special Acceleration Characteristics and Inherent Self - Locking 
Principles Reduce Wear Due to Shock, Vibration and Friction 


The “Heart” of the FERGUSON INTERMITTOR 
The FERGUSON ROLLER GEAR DRIVE 


Cut production costs with the new FERGUSON Intermittor, 
the standard index table that features high speeds with 
smoothness of operation; extreme precision with no 
shock-causing auxiliary locking or locating mechanisms; 
up to 20,000 hours operation with no maintenance and 
complete drive renewal merely by replacing inexpensive 
, ball bearings. 

Smooth starts and stops with precision locking are 
inherent in the Intermittor. There is no need for costly, 
jarring, wearing auxiliary devices, even at highest speeds. 

The Intermittor gives you complete choice of profitable 
work time with a minimum of “wasted” rest during the 





1. INHERENT LOCKING; ZERO 3. SMOOTH ACCELERATION; 












cycle because movement time may vary from 25% to 
100% of the total cycle time. You get more pieces per 
hour... at less cost per piece. 

Standard FERGUSON Intermittors are available with 
the number of stops varying from 4 to 24. Custom de- 
signs are possible with any number of stops and with 
any proportion of work time to rest time. They offer the 
ideal solution to the difficult indexing problems that may 
arise in your conversion to automation. 


Our new catalog, giving complete information and data about drive 
selection, is yours upon request. It makes selection as simple as choosing 
@ speed reducer .. . write for your copy today, no obligation. 


WRITE FOR INFORMATION—NO OBLIGATION 


BACKLASH 


Precision of plus or minus .001” 
at pitch diameter of followers is 
guaranteed. Roller Gear locks in 
rest position’ with zero backlash 
assured by pre-loaded followers. 


2. UP TO 20,000 HOURS OPERA- 


TION WITH NO MAINTENANCE 
When necessary, the Drive may 
be renewed merely by replacing 
standard ball bearings. Cams, of 
hardened and ground tool steel, 
have operated 25 years with no 
noticeable wear. 


Monufacturers of the Ferguson Trans-O-Mator, Ferguson Roller Gear Drives, 


Dial Feed Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


MINIMUM VIBRATION 

Smooth curve of cam rib regu- 
lates acceleration and decelera- 
tion — no sudden starts or stops 
—little vibration even at highest 
speeds. 


. DESIGN VERSATILITY; 


HIGH SPEEDS 

Timing and speeds are controlled, 
in part, by variations of the cam 
rib. Because choice of timing is 
independent of the angular 
movement, ‘‘wasted’’ rest time 
is reduced, productive time is 
increased and higher speeds are 
possible. 


FERGUSON MACHINE & TOOL COMPANY, INC. 


P. O. BOX 191, ST. LOUIS 21, MO. 


ROLLER GEAR DIVISION, DEPT. HI-10 
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NEW buoeone AU] 


The most complete unit for its size 
and capacity on the market today! 





More ALL-STAR mass production 
features! More ALL-STAR cost re- 
duction features! See how much 
this Dumore unit offers! 

% Easy mounting in any position. 

* Built-in controls for manual, semi- 
automatic and automatic operation. 
* Positive, no-slip spindle drive with 
ten selective spindle speeds. 

% Economical low-air-volume opera- 
tion. 4 

* Air and hydraulic systems com- 
pletely separate — mimimizes main- 
tenance. 

*% Keeps tooling simple — tooling 
costs low. 


% Individual unit control provided in 
multiple unit setups — for rapid tool 
changes or job conversions. 


% When mounted on a standard drill 
press column, the unit becomes a self- 
contained, automatic drilling and 
tapping machine. 

% Full 3” stroke with depth adjust- 
ment to within +.001”. 

* Built-in auxiliary circuits for auto- 
matic activation of transfer equip- 
ment, indexing fixtures, other drill 
units for sequence operation in mul- 


tiple setups. 
features obtainable with 


P l US Dumore accessories: 


% DumMorRE REPEAT CYCLE TIMER — 
for automatic stage drilling and tap- 
ping of deep holes — providing auto- 
matic chip clearance, better holes, 
less drill and tap breakage. 


% DumorE Hyprau.ic ContTROL (op- 


these special operating 


tional) for quick insertion or~ 
removal. Provides rapid approach, ~ 
controlled feeds through work. ‘ 
* A variety of mounting accessories 
is available for adapting to existing 
or specially designed equipment. : 


SPECIFICATIONS: 
DUMORE AUTOMATIC DRILL UNIT 


WIDTH: approx. 91/2” * HEIGHT: approx. 15” * LENGTH 
OVERALL: (incl. chuck) 24” * WEIGHT: (incl. motor) 
approx. 88 Ibs. * FEEDS: Adjustable from 25 to 400 Ibs. | 
thrust * RAPID APPROACH RATE: Adjustable up to © 
600-in. per min. (Distance adjustable from 0” to full 
stroke) * AVAILABLE MOTORS: 1 or 3 HP; constant 
speed, continuous duty. 


®@ Engineered for simple mounting. 

® Designed to simplify tooling re | 
" quirements. 

®@ Built to halve drilling costs. 4 
Get all the details! Send for descrip- — 
tive bulletin today! 





Mount the Dumore 
Automatic Drill Units 
to fit your needs 





VERTICAL 
ONE-UP 
ONE-DOWN 


RADIAL 


nol 


OPPOSED 


QP 


ANGULAR 


STATIONARY 
GUIDE BAR 
.* 


whol fet fet 
cross 


TRANSFER 
DRILLING 

















Dumont 


(PRECISION TOOLS) TOOLS 


RACINE, WIS. 
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... ACCURACY * 


Mow for your money in the new 
U. S. VERTICAL 
MILLING MACHINE! 


U. S. Vertical’s balanced rigidity is the key 
to profitable production. Make the same 
comparison made by hundreds of plants. See 
why they find the U. S. Vertical to be the 
low-cost mill they demand. New “U. S.” 
features include hard chrome plated 

quill, precision honed head and overarm 
bosses; and a quick change collet draw 

bar. Write today for complete details. 

The U. S. Burke Machine Tool Division, 

7 Brotherton Road, 

Cincinnati 27, Ohio. 

*Accuracy Certified! 

Check list showing results 

of actual inspection tests 

accompanies each 

machine. 


Compare 4 Compare Compane 


FEATURES ‘tod dt i tev Wale), b— DELIVERY, too! 


sYol (olaler-toMal-teleMelale Maile) cols U. S. VERTICAL ® 
Yiu) )ihal-xe Ml ok-1bery ol-1-teM@alelarellare) Table Size Vo" x 36" 


Conveniently located Longitudinal Feed 24” 
reversing switch recs Foul 93,4" addition permits 


aaeli-ta t-te dal-t-Mme vel aiare, 


. our new plant 


Knee Travel 16%” CHECK THESE us to promise and 
RV) ova letoh (Xo bt t-te] (toil ofe] | Mel-volaialel; Quill Travel 5" AGAINST 


Built-in spot light : oe ley ALL a 
Swing-out Tool-Keeper Dovetail Depth lA" xl” paleo: deliveill. 


fulfill prompt 


Vertical Screw 1%” dia. 
(@iirelaelati-t-te ma (ek t-¥e ce) (-1aelsla =m Weight 1600 Ibs. 


alolael-jal-eMelale Mel gelelale MI -tele, 


Table Power Feed 0” - 12” per min. 
screws (optional) 


(infinitely variable) 


-¢- Burke 
THE MACHINE TOOL DIVISION 
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Only GRAPH-MO gives 


you all three advantages 
in one tool steel 


Wearability — Oztwears other tool steels 3 to 1 


Stability —Is the most stable gage steel ever made 


Machinability — Cuts machining time 30% 


OU can make gages and dies 
that stay accurate longer and 
produce them inless time by using 
Graph-Mo® graphitic tool steel. 
That’s because only Graph-Mo 
gives you the combination of 
wearability, stability and machin- 
ability thatyou wantina tool steel. 
Free graphite and diamond- 
hard carbides in the structure of 
Graph-Mo steel give gages and 
dies extraordinary life. Reports 
from users show that Graph-Mo 
outwears other tool steels 3 to 1. 100X 
In your plant, Graph-Mo steel 

will cut production time and rejects. Because of its 
graphitic structure, Graph-Mo steel machines 30% 
faster than other tool steels. This structure also gives 
excellent resistance to abrasion, and has minimum 
tendency to pick up, scuff or gall. Tests on Amsler Wear 
Machine show Graph-Mo has twice the resistance to 
galling when compared with ordinary tool steels. 






YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC 
CIRCLE INFORM-A-GRAM KEY NO. 5! 





The greater stability of Graph- 
Mo steel enables you to make 
gages that stay accurate longer. 
After 12 years of service, for ex- 
ample, a typical Graph-Mo steel 
master plug gage showed less 
than 10 millionths of an inch 
change from its original dimen- 
sions. 

You can always tell Graph-Mo 
steel by its “graphitic look” — 
the tiny, scattered, parallel marks 
barely visible on the surface of a 
piece of polished Graph-Mo. 
This built-in ‘‘trade-mark”’, the 
result of free graphite in its structure, can’t be dupli- 
cated in ordinary steels. The photomicrograph at 
left shows the free graphite and diamond-hard car- 
bides that give Graph-Mo unusual wear resistance. 

Write today tor more information on Graph-Mo 
steel. The Timken Roller Bearing Company, Steel and 
Tube Div., Canton 6, Ohio. Cable address: “ TIMROSCO”’. 


TOOL STEELS AND SEAMLESS TUBING 
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test outstanding 


development Tr pe con ate 
ppc-AM-14-Geneve Motion 


INDEX TABLE 
COMPLETE PACKAGE 


Includes Valve, Oiler, Limit Switch 

and Relays, All That Is Necessary to 

Interlock It with Other Automatic 
Equipment. 


the \a 









Use this simple, extremely rugged 
Index Table in your 


e PRESSES e ASSEMBLY 

e DRILLING MACHINES 
MACHINES ¢ SPINNERS 

TAPPING e POWER 
MACHINES SCREWDRIVERS 


Furnished in 3*, 4*, 6, 8 and 12 
Stations. Other Number of Stations 
on Application. *Skip Station Units. 


NOTHING ELSE TO BUY 


















HIGH QUALITY-LOW COST 






This MODERN ASSEMBLY PRESS is a direct approach 
to increased production and lower costs for such 
operations as: 


@ ASSEMBLING @ MARKING @ PRESSING 
@ STAKING @ RIVETING @ FORMING 


Furnished with either Air or Hydraulic Heads 


eaten PRECISION DETROIT CO. 


Company 20100 SHERWOOD AVENUE 
Address 


I ( Assembly Presses [_] Index Tables (_] Tooling DETROIT < a on Onn oe eC: ae 


2%" RAM 
STROKE 


14%" D, DIAL 








a 
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GROUND LEADS are standard with American on all Drill 
Bushings. Every American Drill Bushing comes to you with 100% 
concentricity inspection and a concentric ground lead 2 
for easy pressing into the jig. 


Ask for American—pioneers in producing concentric ground leads 
on a complete line of drill jig bushings. 











POO 
OYE 
TIANA, 


AAAL\ 
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DRILL BUSHING COMPANY 


5107 Pacific Bivd., Los Angeles 58, Calif. 


send for 
free catalogs 

showing 
complete line 
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Editorial 


DEPARTMENTS 





EDITORIAL. “Stand-by Plants? Why 
Not Stand-by Training?” ....... 57 


— FEATURES — 


AUTOMATIC GRINDER. ‘Progressive 

Transfer of Skills from Operator to 

Machine’’, by W. G. Johnson, Norton 

UU ESSE SS Sapa oe ray SR 42 
Machine designers have been 
progressively transferring hu- 
man skills from operator to 
machine, so that today indus- 
try is getting the automatic 
machine. 








SHOP AIDS 104 


Need help in any aspect of modern metalworking? See this section 
for materials and design aids, inspection and production techniques. 


PUBLICATION PREVIEWS 


Capsule description of current literature. 
catalogs and circulars — You name it. 


PROGRESS ON PARADE 


Check this carefully. It can bring new efficiency io your operation. 
This newest in machines, tools, and accessories. 


pe 
c 
B 


126 


Bulletins, brochures, 


156 











nos = 





QUALITY CONTROL. ‘‘Statistical 

Quality Control in Precision Manufac- 
na : ——7 ture’, by Alvah Allen, Miniature Pre- 
cision Bearings, Inc. .......... 59 
Opinions to the contrary, ex- 
perience shows that statistical 
quality control methods prop- 
erly applied can be a power- 
ful manufacturing tool. 


STATISTICAL ANALYZER. ‘A New 
Statistical Analyzer Simplifies Inspec- 
tion and Quality Control’, by H. Dean 
Voegtlen, Hughes Aircraft Co. ... 66 
The statistical analyzer is a t! 
new quality control instru- t 
ment which collects and an- s 
alyzes test data. 


QUALITY CONTROL. “Quality Im- 

provement—Aim at the Bird, Not at 

the Flock’’, by Joseph Manuele, West- 

inghouse Electric Corporation .... 69 
American industry is losing 
about 7.5 billion dollars an- 
nually due to defectives creat- 
ed during manufacturing. 


CONTOUR PROJECTOR. ‘Some Usual 
and Unusual Tool Room Measurements 
with a Contour Projector’, by A. R. 
Fultz, Eastman Kodak Co. ...... 72 
Some tools can be measured 
very conveniently on the con- 
tour projector, but are dif- 
ficult to project. Mr. Fultz 
shows some of the “tricks of 
the trade” in overcoming 
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INCOMING INSPECTION. ‘‘Incoming 

Inspection and Vendor Relations’, by 

Frank Caplan, Jr., General Electric 

II 5k 5b Ses hers ace 5. aie 74 
Rejecting defective material 
from a vendor does not insure 
that future material from him 
will be acceptable. 


AIR GAGES. ‘Notes on Air Gages 

and Air Gaging—-gathered by the 

ESOS eens ae 78 
Covers ways and means of as- 
suring clean dry air for air 
gaging. The theory and prac- 
tice of “contact” gaging, or 
how to avoid the hills and 
valleys of a rough surface. 
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QUALITY CONTROL. “A Gagemaker’s 

Concept of Quality Control’, by C. V. 

Briner, The Pipe Machinery Co. .. 81 
A quality control program 
can be successful only when 
personnel at all levels will 
cooperate. 


MAGNETIC COMPARATOR. ‘Mag- 
netic Comparator Testing of Steel 
Cases’’, by S. S. Rice, Ekco Products 
I oS 00 dani vo Sax Gveraseods bidonhe 83 
This discussion illustrates 
some of the ways in which 
Magnetic Comparator Testing 
is being put to profitable use. 


QUALITY CONTROL. ‘How to De- 

termine Quality Capability of Machine 

Tools’’, (Part 2), by Harmon S. Bayer, 

Harmon S. Bayer & Associates ... 86 
Following up the methods 
and calculations involved in 
capability analysis establish- 
ed in Part 1. 


QUALITY CONTROL. ‘Why Doesn't 

the Steel Industry Use Quality Con- 

trol?"’, by Wade R. Weaver, Republic 

er re ee 90 
Actually a pioneer in the 
field of applying statistical 
procedures to operations, the 
steel industry's activities may 
not have been quite as obvi- 
ous as in other industries. 


SURFACE PLATES. ‘It Takes a 3- 

Point Specification to Insure Surface 

Plate Flatness’’, by R. J. Rahn, Rahn 

Granite Surface Plate Co. ...... 123 
Since the surface plate is the 
foundation of interchangeable 
parts manufacturing, the ac- 
curacy of flatness that can be 
expected in a surface plate is 
of primary importance to the 
user. 


SCREW THREADS. ‘Understanding 
the Unified Screw Thread System’’, by 
Julian Leventhal, Allmetal Screw Prod- 
UNG NE PIs sk vs wes wads 142 
In order to better understand 
the new Unified Screw 
Thread System, Mr. Leven- 
thal has interpreted it into 
non-technical language. 
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———— WATCH FOR THIS IN NOVEMBER ———— 
"AIR CYLINDERS IN AUTOMATIC DIES" 


Here is a double-barreled story which will disclose still more versatility in 
application for the air-powered cylinder and will give you ideas as to how to open 
up some bottlenecks in stamping. production When workpieces wrap themselves 
around the tool in horn forming dies or in cam-actuated piercing dies you can send 
them on their way in a hurry with an air cylinder See how an air cylinder can be 
rigged to position the workpieces in a two-level automatic progressive die 











The NEW 
LONG STROKE 
Style 22 





Hydraulic 


Power Unit 





For special-purpose ma- 
chines at low cost use these 
Ex-Cell-O quill-type hydraulic 
power units to feed, rotate, 
and retract tools for drilling, 
reaming, counterboring, and 
spot-facing. 

See your local Ex-Cell-O repre- 
sentative, or write Ex-Cell-O for 
literature. 
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Ex-Cell-O Style 22 quili-type Hydraulic Power 
Unit. Capecity, 3 HP; stroke, 8". Style 22-L, 12° 
stroke. 


IMPORTANT FEATURES 


1. Long Stroke in small rugged unit. 

2. Flexible automatic cycles. 

3. Two infinitely adjustable feed rates. 
4 


. Hydraulic pump externally manifold 
mounted. 


5. Electric and manifolded hydraulic con- 
trols enclosed, yet readily accessible. 
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— editorial 


Stand-by plants? why not stand-by training? 





We have just learned, from Chrysler Corporation, that the Chrysler-managed Michoud Ordnance Plant in 
New Orleans — the Army’s huge 43-acre tank engine production center in the South — has become the largest 
and most outstanding “stand-by” defense manufacturing installation in the United States. 


R. E. Hewlett, general manager of the Chrysler Tank Engine Division, advises that the plant, maintained 
on a stand-by basis for the Army with a permanent force of 115 workers, can be reactivated almost overnight 
for the mass production of engines for medium and heavy tanks. 


This is, indeed, in wonderful contrast to the heretofore Government practice of “moth-balling” defense plant 
equipment. Moth-balling, a non-productive procedure of morgue-like aspect, would have involved coating all 
machines with heavy grease, dusting them with corrosion-inhibiting crystals and encasing them in a cocoon of 
wire mesh, anti-corrosion paper and a gelatin substance to seal them from the air. The machines would then 
be put in storage — dead storage. 


Consequently, three to four months would be required to begin putting moth-balled equipment into op- 
eration. “By comparison”, Hewlett said, “we can begin machining parts within a matter of days and could 
be in tank engine production in a matter of weeks, provided ample manpower and materials were available.” 


The end result in this particular case, and there are, and will be, others elsewhere in the country, is a 
modern, 2,000,000-square foot, production plant with some 2400 machine tools kept in excellent operating con- 
dition — all set to go. Each machine is cleaned and oiled regularly and any defective parts are repaired or 
replaced. 

Many of the more intricate machines, such as gear grinders, involve electrical circuitry and controls that 
would deteriorate unless used. Accordingly, the machines are “cycled” or run periodically to check their per- 
formance. After cycling, the machines are inspected for rust and wear. Conveyors, hoists, hydraulic lifts and 
electric motors are also cycled regularly. 

So we have, on a small operating scale but actually in a mass production plant, all of the essential ingre- 
dients of a going concern. 

What better setup could there be, both for peacetime industry as well as for preparedness, in the way 
of a training facility of unprecedented magnitude? Twenty-four hundred of the machine tools and comple- 
mentary tooling necessary to mass-produce internal combustion engines! 


Industry should be able to arrange with Army Ordnance to send trainee maintenance men in to such a plant 
to learn, by performing the periodic inspection, repair, replacement, and “cycling” jobs, more in two weeks 
about more machines than they possibly could within their own plants. 


Men who have been pegged by their managements for future tooling and production supervisory jobs could 
be given an intensive indoctrination in a far greater variety of high production machines and tooling than they 
could get in any other way. Army Ordnance should welcome such a learn-by-doing program because if the time 
should come when such a plant were activated for defense there would be at least a nucleus of members of the 
tooling and production team well versed in military specifications, manufacturing limits, assembly problems, 
and final tests. To let a group of men, destined for key positions in industry, actually build a few engines, mor- 
tars, or shells, would be invaluable insurance against the time when these men might have to supervise others 
in producing for defense — or survival. 


After a pilot run, then the maintenance trainees could come in and do the necessary. 


Many of us have vivid recollections of the critical training days of 1939 to 1943 before we really hit our 
stride in war production. 

Last, but far from least, think of the value to college engineering students of spending the summer follow- 
ing their junior year in a stand-by plant. The concept they would get of the oneness of tooling and production, 
the impact upon them of seeing, hearing, and sensing through learning-by-doing that without tooling there 
could be no production and that tooling, in itself, is but a museum piece unless put to work in production — all 
of this would be a practical phase of formal engineering education which would make the boys of unmeasure- 
ably greater value to their post-school employers. 

There are those who will say that such proposals as put forth here would only cause consternation, confusion 
and chaos in a stand-by plant. But don’t forget why a stand-by plant is standing-by. Surely we could better af- 
ford a little consternation, confusion, and chaos now than after the sirens start blowing. 


What do you think? 
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FOSTER ELECTROSIZER SIZE 
CONTROL GAGES 


The benefits of the “Electrosizer” has been well established as 
a means of controlling the size of the work, the proper feeding of 
the grinding wheel to the work piece and the elimination of the 
human element in the control of the sized piece. 


It is an established fact that the proper feeding of the wheel can 
eliminate 50% of the wheel dressing due to a constant feed, which 
is the ideal condition for grinding on precision work. The grinding 
wheel breakdown with uniform grinding feed is controlled by the 
Foster “Electrosizer” Gage and in one installation has proved that 
the saving in grinding wheels alone has paid for the equipment in 
one year. 


The gages are made in one, two and three station “electrosizer”’ 
contacts, which operating through the controls in the machine, auto- 
matically performs all the functions of the hand operations by the 
machine operator and does it in a much more satisfactory manner. 

Our engineers are at your service to survey your problems and 
give you every assistance possible in this new development of grind- 
ing. 


Why not contact us for assistance on your grinding problems? 
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FOSTER SIZE CONTROL 
FOR OVER 50 


YEARS 


Example of special application. Pitch diameter and 
O.D. on Splines, Gears, depth of Keyways, ete. 
Foster Indicating Snap Gages are sturdily 
built for long life and maximum efficien- 
cy. Built-in compensation for wear in- 
sures accuracy of these Gages even after 
long periods of usage. Regularly fur- 
nished without extension handle if de- 
sired. 


Available in all sizes. 


Foster ENGINEERING CoRPORATION 


4200 NORTH WOODWARD AVE. e 
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STATISTICAL QUALITY CONTROL 


IN PRecISION MANUFACTURE 


by Alvah Allen, Manager, Quality Control 
MINIATURE PRECISION BEARINGS, INC., Keene, New Hampshire 


TATISTICAL QUALITY CONTROL is 
frequently considered practical only for 
quantity production in a large plant 
where unit cost is low and precision require- 
ments are not severe. Our company’s experi- 
ence in the production of small, high precision 
ball bearings shows, on the contrary, that 
statistical control methods properly applied can 
be a powerful manufacturing tool whatever the 
size of the product, company, production quan- 
tities or tolerance ranges. As with any pre- 
cision product which must always equal or 
exceed rigid industry standards, the introduc- 
tion of statistical quality control at Miniature 
Precision Bearings, Inc. has not only served 
to increase the quality of the shipped product 
but has immeasurably improved employee and 
customer relations as well as producing con- 
siderably lower manufacturing and inspection 








The Product 


Our company manufactures about 400 dif- 
ferent types of miniature ball bearings as 
standard products — radial (Fig. 1), super-light 
radial, radial retainer, spring separator, flanged 
radial, flanged radial retainer, separable, an- 
gular contact, pivot and thrust bearings, each 
in a number of different diameters. Our largest 
bearing is %8” in outside diameter and the 
smallest at present (the radial bearing in Fig. 
2) is 1/10” in outside diameter, with inner race, 
outer race and seven .65 mm balls. 


MPB ball bearings conform to the high-pre- 
cision requirement of Classes 5 or 7 set forth 
by the Annular Bearing Engineers Committee. 
In addition, many bearing users require even 
closer tolerances for special applications. Most 
dimensions must be maintained to within 
0.0002” and on occasion to within 0.00005”. 





Miniature ball bearings are used in many 
types of precision instruments where only 
lightweight, low friction, minimum space and 
small radial motion are tolerated. Typical in- 
struments and _ precision mechanisms in 
which miniature bearings are used include 
gyroscopes, recording and measuring devices, 
accelerometers, synchros, servo motors, and 
potentiometers. 


The Company 

Miniature Precision Bearings, Inc. is a com- 
pany of approximately 200 people, virtually all 
highly skilled machinists or inspectors with 
long experience in the manufacture and as- 
sembly of very small components. Standard 
machine tools are used in manufacturing min- 
iature bearings wherever possible, although 
the size and accuracy of the bearings fre- 
quently require the development of special 
machinery in the plant or special tooling adap- 
tations of standard equipment. Thus, a well 
equipped tool room and a skilled tool engineer- 
ing staff have been developed to perform these 
very important functions. 

The balls are purchased from outside sources 
so that the basic production operations are 


Fig. 3. The machine analysis chart discloses not 
only the degree of precision to which a machine is 
producing, but what it is capable of, as well. 
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machining of the inner and outer races from 
raw bar stock, assembly of the races and balls, 
and inspection. 


First Step: To Determine Initial Conditions 

The first step in introducing statistical 
quality control at Miniature Precision Bear- 
ings, Inc. was to determine the quality picture 
which had existed without statistical control. 
Briefly, there was little formal control of pro- 
duction operations (other than by the machine 
operator himself) in any phase of manufacture, 
while 100% inspection had been standard prac- 
tice for many years. 

Although 100% inspection assured a preci- 
sion product for the bearing user, inspection 
costs were extremely high. These costs in- 
cluded an unnecessarily large number of in- 
spectors, a comparatively high reject rate and 
excessive reworking. Normal manufacturing 
variations on the special production machinery 
were not always known. 

Most manufacturing employees considered 
themselves individual craftsmen rather than 
members of an integrated production team. 
Their interests were usually limited to product 
quality at their particular operation and did 
not include the overall production quality 
level. 

Before introducing quality control methods 
into any phase of production, a machine analy- 
sis chart (Fig. 3) was run on each production 
operation to determine what degree of preci- 
sion the machine was capable of and actually 
was producing. Such data on average dimen- 
sion X and range R as given in the control 
chart in Figure 3 for the honing of an inner- 
race bore was helpful in comparing normal 
manufacturing tolerances to required values 
and in spotting how each production machine 
contributed to dimensional and attributes vari- 
ation. 








IN 





OCTOBER, 1954 








Receiving Inspection 

Receiving inspection had been a matter of 
checking type and quantity of material, usually 
not involving any formal testing of quality. 
Because the quality of the material in balls 
and rod stock is a most important characteristic 
to us, a rigid system of chemical analysis was 
devised. Chemical analyses for each heat of 
material were required from suppliers and an 
independent laboratory was retained for com- 
parison checks. In order to avoid mistakes in 
selecting materials and to prevent possible 
production slow-ups, a simple but effective 
identification system was set up and automatic 
inventory control instituted. 


Three Areas of Investigation 

There were three broad areas in which the 
quality level was increased (reject rate re- 
duced) in the manufacture of miniature bear- 
ings. In relative importance of their contribu- 
tions to overall improvement, these three areas 
were: 

1. Changes in tool settings or operating se- 

quences. 

2. Redesign of gages and improvement in 

gaging techniques. 

3. Training of production and inspection per- 

sonnel. 

The changes in tool settings and machining 
operations were least important simply be- 
cause the number of changes were few, al- 
though each directly contributed to reduced 
manufacturing costs. Virtually all the opera- 
tors of production machinery were very skill- 
ful in initial machine setup and operation. The 
only weakness, due almost entirely to a lack 
of formal control of production, was that the 
effects of tool wear and shifts in settings were 
often not detected soon enough. 

Inappropriate gages and improper gaging 
techniques used at the machines were found 





to be the source of unnecessary rejects in a 
great majority of cases. Therefore, after ex- 
haustive tests on the capability of the available 
testing equipment, it was necessary to adapt 
present equipment or design new testing de- 
vices for measuring (1) bore, (2) outside diam- 
eter, (3) concentricity of inner and outer races, 
(4) parallelism of faces and other important 
characteristics of completed races. Thus, most 
of the gages used by the roving inspectors from 
the Quality Control Department and by the 
machine operators in production were changed 
to meet specific testing requirements. 

The introduction of such changes in gages 


Fig. 5. Whenever a new machine is put in pro- 
duction, or a new bearing size or type is initiated, 
the production run is control-charted until setup and 
tool adjustments settle down to manufacturing re- 
quirements. 
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Fig. 6. The Operator In- 
struction Sheet shows de- ‘ 
tailed drawings and step-by- . , 
step measuring procedures as 
well as the next action re- 
quired if individual dimen- 
sions do not meet specifica- 
tions. This insures conform- 
ity to the inspection stand- 
ards. 





and gaging technique could not have been ac- 
complished successfully without an intensive 
program of education among production per- 
sonnel in gaging methods, the mechanics of 
control charting, basic principles of statistical 
quality control, and the overall benefit of 
quality control to the company, its employees 
and customers. Similar training was carried 
on in the Quality Control Department, Receiv- 
ing, Shipping, and among all employees and 
supervisors in all other manufacturing depart- 
ments of the company. 

It was frequently necessary to precede actual 
training by personnel evaluation and selection 
to obtain the most effective workers for par- 
ticular testing and inspection operations. Op- 
erator Instruction Sheets (Fig. 6) were devel- 
oped and issued to appropriate production per- 
sonnel to insure conformity to the inspection 
standards. 


Control Charts, Corrective Procedures 

Introduced at Each Manufacturing Stage 
After having developed new gages and gag- 

ing techniques wherever necessary and follow- 
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ing the beginning of the plant-wide training 
program, control charting was introduced 
systematically into each production process 
from initial cutting of bar stock to final in- 
spection. 

The purpose of introducing control charting 
throughout the plant was two-fold. First, it 
was important to determine the capability of 
the production team, i.e., the machine and the 
operator. Second, the actual introduction of 
control charting into the production process 
and the results obtained were used as the basis 
for the development of a company-wide quality 
reporting and corrective procedure. 

As an overall objective, the actual control 
charting and the development of quality-con- 
trol procedures provided excellent on-the-job 
training for both inspection and production 
personnel. Participation in the development 
of the new program by all personnel was help- 
ful and encouraged a spirit of cooperation and 
real interest in improving the quality level at 
all stages of manufacture. 

The manufacture of miniature ball bearings 
takes place in four stages: 





Fig. 7. The frequency dis- 
tributions shown by these 
Q-C charts covering ‘‘before 
and after’’ tests disclosed the 
cause of an out-of-tolerance 
variation. 

















Fig. 8. In the third stage of manufacture, inner 
and outer races are measured for O. D., I. D., 
out-of-roundness, and taper on a Moore air ———> 
gage. The gage scale graduations are in incre- 

ments of 0.000050”. 


1. Form inner and outer races; heat treating; 
width lapping. 

2. Inners — centerless-grind OD and bore to 
size, grind ball groove. Outers — grind 
OD, hone bores (clean lands), grind 
grooves, machine filling slots. Tumble 
and polish raceways. 

3. Gage inners and outers for selective as- 
sembly. Inspect inners, outers and balls 
separately and assemble. 

4. Final inspection of completed bearings, 
washing, packaging, and shipping. 

Control charting and quality control pro- 

cedures were instituted in each of these stages 
of manufacture in succession from the forming 
of the inner and outer races to shipping so that 
the operations at each stage could be evaluated 
with knowledge that the product was well 
controlled in preceding stages. 


Control Charts Now Only When Tools 
and Designs Change 

At first, all tests and measurements for con- 
trol charts were made by Inspection Depart- 
ment personnel at the machines. After it had 
been decided that control of production had 
been established in the first two stages of 
production, the regular control charting was 
stopped and for all normal production runs 
standard production procedures in first-piece 
inspection, patrol inspection, and control gag- 
ing were instituted. The machine operators 
were then responsible for periodic gaging to 
keep the machines in control. 

In Figure 4, flange width, outside diameter, 
and out-of-roundness of an MPB #3 flanged 
outer race are being measured in patrol in- 
spection at a Microcentric grinder inspection 
station. The air column gage the inspector is 
operating is equipped with a special fixture 
adaptation to handle outer rings in this size 
(0.1875” outside diameter) and in smaller sizes. 
The gage magnification is 5,000 to 1. 

Of course, whenever a new machine now 
takes its place in production or a new bearing 
size or type is being manufactured, the produc- 
tion run is control-charted until the initial set- 
up and periodic tool adjustment are found to 
fit manufacturing requirements. The control 
chart giving the average dimension and range 
for the outside diameter (0.3125” nominal) of 
a production run on the outer race of MPB 
bearing #SS518 is given in Figure 5. This 
type of chart is maintained by roving inspec- 
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NOTES. 


1. RETAINER MUST NOT EXTEND BEYOND 
BEARING FACE, 


2. RETAINER 1S 
NOT TOUCH LAND OF OUTER, 


3, RETAINER PRONGS MUST BE CONCENTRIC, 
REJECT IF ONE OR MORE ARE BENT IN 
OR OUT AND/OR OUT OF ROUND, 


NOTE k. RETAINER MUST BE FREE OF BURRS 
SHARP EDGES, MUTILATIONS, CORROSION, 





Fig. 12. In visual inspection a 
great deal is left up to personal 
skill and alertness, hence the 
necessity for all possible assists 
in inspection. The ‘‘visual in- 
spection standard’’ shows exact- 
ly what the inspector must note 
in four different critical areas 
of concern. 
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tion and, when completed, is turned over to the 
Quality Control Department. The information 
given in the chart is reviewed and any recom- 
mendations are passed on to production man- 
agement. 

The Operator Instruction Sheet, “Procedure 
For Filling Slot Measurement”, in Figure 6, 
is a typical example of the instruction sheets 
issued by the Quality Control Department to 
aid operators and supervisors in the correct 
methods of inspection and measurement of 
each specific dimension or characteristic. The 
form gives detailed drawings and step-by-step 
measuring procedure and the next action re- 
quired if dimensions do not meet specifications. 


Quality Control Diagnoses Production Ills 


Not the least of the values of quality control 
methods is the diagnosis of production prob- 
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lems, their solution by tracing the problems to 
their sources through inspection of component 
parts, and recommendations for corrective pro- 
cedures. For example, the two Quality Control 
Forms in Figure 7 show how frequency distri- 
butions made before and after a polishing op- 
eration on machine #7 traced rejections to 
excessively wide variation in groove paral- 
lelism with side. As in the manufacture of any 
product, the frequency distributions made by 
the inspection department were designed only 
to pinpoint the source of the out-of-tolerance 
variation (for example, the polishing operation 
in Test #27, Fig. 7). The findings are reported 
to production supervision or the engineering 
department for permanent corrective action. 

In this case, it was found that the back plate 
of the chuck was out of alignment due to wear. 
After a new chuck was installed, the second 
set of frequency distributions (Test #28 in 
Fig. 7) showed that the groove parallelism was 
well within tolerances after the polishing op- 
eration. Incidentally, note that in order to 
prevent a similar occurrence in the future, the 
inspection department set up a periodic in- 
spection of the backplate. 


Redesigned Test Equipment in Quality 
Control Department 

The development of new gaging and gaging 
techniques for machine operators and roving 
inspectors was only a small part of the overall 
development of new equipment and methods. 
The inspection of inner and outer races sep- 
arately in the third stage of manufacture and 
final inspection of assembled bearings involves 
many types of specialized test equipment 
which had to be redesigned to obtain maximum 
precision, testing speed, and optimum relia- 


Fig. 13. This histographic frequency distribution is 
from a concentricity test of a class + 5 ball bearing 
on a gage similar to that in Figure 10. It serves as 
a final inspection record of the quality level of the lot. 
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Fig. 14. The weekly graphic analysis for assembled 
bearings presents to management the over-all quality 
control picture and the reasons for rejection or rework. 


bility. Again, the importance of training op- 


. erators in working with new test equipment to 


obtain the best results cannot be over-em- 
phasized. 

Most of the following types of test equipment 
now used in the Quality Control Department 
are either entirely new or adaptations of stand- 
ard precision testers: 

. Outside diameter (three types) 

. Bore of the inner ring. 

Concentricity of the outer ring. 
Concentricity of the inner ring. 
Concentricity of the assembled bearing. 
. Radial play. 

. Three types of torque testers. 

. Microscopes 

. Demagnetizer 

10. Metal sorters. 

11. Performance tester. 

12. Parallelism plus squareness gages. 

The air gage in Figure 8 is used in the third 
stage of manufacture to measure outside diam- 
eters and bores of inner and outer races for 
size, out-of-roundness and taper. This gage 
measures in graduations of 0.000050”. The part 
being measured is an MPB stainless steel + 
5732 super-light outer race with an outside 
diameter of 0.3125” (plus 0.0000”, minus 
0.0002”). This gaging, of course, precedes as- 
sembly of the bearing and final inspection. 

The radial clearance gage in Figure 9 and 
the concentricity gage in Figure 10 are two 
examples of gages that were developed jointly 
by the Quality Control Department and Engi- 
neering Department. The radial clearance 
gage was developed internally at MPB since 
commercial gages were not available that could 
rapidly and yet accurately handle production- 
line quantities of small ball bearings. Radial 
clearance, the total accumulated space between 
balls and races in a radial direction, is ex- 
tremely small but must be measured very ac- 
curately. 
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Fig. 15. Curves for percent de- 
fective and rejected inner and 
outer races are maintained con- 
tinuously and displayed in a 
prominent location along with a 
similar curve for assembled 
bearings. 
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The bench center in Figure 10 for measuring 
concentricity was modified by MPB engineers 
to measure radial run-out of bearing inner and 
outer races separately. The part being tested 
in Figure 10 is a stainless steel MPB #418C 
Class #5 assembled bearing ABEC’s stand- 
ard for radial run-out for class #5 bearings 
is .0002” maximum on either inner or outer 
race. 

The torque tester pictured in Figure 11 is one 
of the several types in the Quality Control 
Department which are used to measure minute 
starting torque values. These tiny instrument 
bearings are used in highly sensitive mech- 
anisms where optimum performance is de- 
pendent upon an extremely low starting torque 
value. In Figure 11 a torque tester is measur- 
ing starting torque of an MPB #4 shielded 
bearing in milligram-millimeters. MPB bear- 
ings are regularly supplied with starting torque 
of 1000 to 1800 mgmm. 


Visual Inspection Standards 
In addition to meeting many dimensional 
specifications set up by the AFBMA standards 
and within our own company, all bearings 
must pass a number of visual inspection stand- 
ards. Visual inspection is naturally more 
difficult to standardize than dimensional mea- 
surements since a great deal is left up to the 
operator’s skill and alertness. For these rea- 
sons, the proper training of operators is par- 
ticularly important to insure effective visual 
- « « Continued on page 185 
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STATISTICAL ANALYZER 
SIMPLIFIES 


ICTION AND QuALITY CONTROL 


'y H. Dean Voegtlen, Quality Control Staff Engineer, HUGHES AIRCRAFT COMPANY 


Receiving electrical signals from standard inspection 


and test equipment, the Statistical Analyzer classifies 


the data into cell intervals, tallies the measurements, 


and plots a histogram. 


quality control field has recently been 
developed by Electronic Control Sys- 
tems, Inc., (E. C. S.) which manufactures a 
variety of automatic factory test equipment 
and has long been concerned with the problem 
of condensing inspection and test data into 
easily interpreted, more usable forms. 
Today there is far more data available from 
our manufacturing processes than we are able 


Fy: IMPORTANT NEW TOOL in the 





to use effectively. It costs money to gather in- 
formation and translate it into a useful form. 
E.C.S. has developed a system that automat- 
ically performs many of the functions of data 
gathering and analysis previously done by 
much more tedious hand methods. This equip- 
ment is currently being offered for sale to a 
limited number of manufacturers in an effort 
to gain operating experience on how it can best 
be used to serve industry. 


What the Statistical Analyzer Does 


In the field of quality control, one of the most 
useful methods of presenting data is by use of 
a histogram or frequency tally of observed 
measurements. In this form, data is almost 
universally understood. At a glance we can 
tell the extent or range which our data covers; 
we can see where most of the values are clus- 
tered; and, with enough data, we can determine 
the nature of the distribution. 

For the really important quality character- 
istics of our products such as resistance of a 
resistor, transconductance of an electron tube, 
concentration of an acid solution, diameter of 
a roller bearing, or weight of packaged food, 


Fig. 1A. Signals from standard measuring or in- 
spection equipment are fed into the recorder station 
of the statistical analyzer. The recorder classifies the 
received signals in terms of their relative values and 
delivers a paper tape punched accordingly. The re- 
corder can be remotely located at a production or 
process station. 





a 


na. =>.» 2k ft ae 2 66 ae. ee ae 














OCTOBER, 1954 


the histogram will give us assurance that we 
are meeting quality requirements. 

But what is involved in constructing a histo- 
gram? Generally it is a fairly time consuming 
task. We need first to read a measuring instru- 
ment and record observations on a data sheet. 
Then we need to decide how many cells we 
would like for our histogram and assign a cer- 
tain number of measurement units to each cell 
interval. We next accumulate the observations 
that belong in each cell. The last step consists 
of plotting or drawing the histogram from the 
data. Although the order may vary, the es- 
sential operations are as follows: 

1. Read 

2. Classify 

3. Accumulate 

4. Record 

This can be a costly and time consuming 
process when performed by hand. 

The Statistical Analyzer performs all of this 
work automatically. The basic system, shown 
in the block diagram of Figure 2, is divided into 
two separate stations for convenience. One is 
a recorder station, connected directly to the 
test equipment, that classifies the test data and 
records it on punched paper tape. The other 
unit is an analyzer station that reads the tape, 
accumulates the data, and plots a histogram. 
The recorder can be located right at the pro- 
duction machine or test equipment, while the 
analyzer can be in the office of the production 
superintendent, the quality manager, or at an 
interim data analysis location. 

These two devices perform the four basic 
steps of data analysis enumerated above. The 
recorder reads and classifies; the analyzer ac- 
cumulates and records. One analyzer station 
can serve a number of recorder stations located 
throughout a manufacturing area or test sec- 
tion. Figures 1A and 1B show sketches of the 
two units. Figure 3 is a typical histogram as 
it emerges from the last stage of the analyzer 
station. 


How the Statistical Anaylzer W orks 


The Recorder Station 

Functionally the recorder station, Figure 2, 
consists of a classifier unit and a tape punch 
unit. The classifier includes an automatic 
potentiometer and a number of relays and 
switches that are used for control purposes. 
In effect, it measures d-c input voltage received 
from the external test equipment or measuring 
instrument. Where the measuring instrument 
is a mechanical device, suitable electrical link- 
age is provided by E.C.S. to convert the meas- 
urement into an electrical signal. 





Fig. 1B. 


The analyzer station of the statistical an- 
alyzer is put to work by the punched tape from a 


recorder station. The analyzer scans the tape, gen- 
erates signals corresponding to the variously located 
holes in the tape, groups the signals to correspond to 
the cells of the histogram, and makes a graphic re- 
cording in the form of a bar graph or histogram of 
count versus classification interval, Figure 3. 


The input voltage is received and the classi- 
fier determines which step of an internal refer- 
ence voltage most nearly matches the input. 
Sixteen steps or intervals are provided for 
classification of the input voltage. The normal 
range is 1 millivolt to 16 volts d-c, positive or 
negative. The classifier unit can distinguish 
input voltages that are above or below this 16 
step range. The “too low” inputs are counted 
on the lowest interval, and the “too high” in- 
puts are counted on the highest interval. 

Calibrated controls permit setting the class 
interval size. Recording a measurement can 
be done by a manually. operated push button 
that allows the test operator to record at his 
convenience, or it may be accomplished auto- 
matically. Using a simple relay and counter 
it is possible to record every measurement, 
every tenth measurement or any desired 
sample size during the testing period. 

The classification circuits classify the d-c 
input and translate it into a four digit binary 
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code. The tape punch unit records the reading 
by punching appropriate holes in the tape, and 
advances the tape one line in readiness for the 
next reading. A tape containing 100 entries is 
about a foot long. The tape is capable of with- 
standing rough handling, can be written on, 
and mended if torn. 

Another model of the recorder station per- 
mits the sequential classification and recording 
of up to four variables at once. This unit has 
four sets of input terminals and a multiplexer 
that switches the classifier from one input 
channel to the next. 


The Analyzer Station 

Functionally, the analyzer station, Figure 2, 
has five units: a tape reader, a decoder, a 16 
channel register, a scanner, and a graphic 
recorder. The first two units read the data 
from standard five-hole punched tape; the last 
three units plot the histogram. 

When the number of observations accumu- 
lated at a recorder station is considered suffi- 
cient for analysis, the tape is torn off, taken to 
the analyzer station, and placed in the tape 
reader. The reader will scan the tape, sense 
the presence of holes at various positions, and 
emit corresponding electrical signals. The de- 
coder translates these signals into interval 
numbers (from 0 to 15) that correspond to the 
cells of the histogram. When the entire tape 
has been read, or at any earlier time, or after 
several tapes have been read, the operator can 
stop the read-in process. 


Fig. 2. A block diagram of the statistical analyzer. 
As noted, the recorder (or recorders) can be lo- 
cated at a production or process measuring station. 
The analyzer can be centrally located to serve a 
number of recorders situated throughout a manu- 
facturing area. 
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Fig. 3. A typical bar graph or histogram as plotted 
by the graphic recorder from data accumulated in the 
16-channel register. It shows, for one style of elec- 
tron tube, the transconductance in micromhos of a 
sample size of 199, having an estimated mean of 
5100 micromhos over a range of 4000 micromhos, 
and in cell intervals of 250 micromhos. 


Operation of the plot switch starts the read- 
out process and the graphic recorder. The 
scanner is an automatic switching device that 
energizes in sequence electrical read-out cir- 
cuits associated with the 16 registers. These 
are connected to the graphic recorder that plots 
a bar graph or histogram, Figure 3, of count 
versus classification interval. 

Plotting may be repeated any number of 
times without erasing the data stored in the 
registers. Data that has been plotted may be 
considered as a subtotal to which later data can 
be added. For example, successive histograms 
might be plotted after total counts of 50, 100, 
150, and 200; or, after the histogram for the first 
100 entries has been plotted, the data stored in 
the registers may be erased to permit separate 
statistical analysis of the second 100 entries. 
The process of reading 100 entries off the tape 
and plotting the histogram takes less than a 
minute. 

E.C.S. is planning another model of the 
analyzer station that will simultaneously cal- 
culate the mean and the standard deviation 
of the observed data. This is most useful for 
many statistical studies. 

. « « Continued on page 182 
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by Joseph Manuele, Director 


Headquarters Quality Control Department 


WESTINGHOUSE ELECTRIC CORPORATION 


Pittsburgh, Pennsylvania 


QUALITY 
IMPROVEMENT... 


Aim at the Bird, Not the Flock 


‘Vj MERICAN INDUSTRY is losing about 
| 7.5 billion dollars annually due to de- 
fectives created during manufacturing. 
This is divided about equally between the 
cost of adjustments to customers because of 
product failure in the field, and the cost of 
scrapping or correcting defective work dis- 
covered in the shop. The question is—what is 
American industry doing to correct this eco- 
nomic waste and drain on profits? 





For some industries, the answer is a flat 
“nothing.” Some industries have made con- 
siderable progress in adapting quality control 
methods to their operations and thereby re- 
ducing rejections and improving quality. Tra- 
dition is largely responsible for failure to make 
greater progress in the more backward indus- 
tries. There is a tendency to follow the crowd 
and if any particular plant is not doing signifi- 
cantly worse than the industry as a whole, its 
performance is considered satisfactory. 

Another reason for failure to make more 
progress is the accounting practice of setting 
operating budgets on the basis of past history. 
Where losses due to scrap and re-operation of 
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Fig. 1. A chart showing per- 
cent defectives is more val- 
uable for quality contro! pur- 
poses if it also shows the 
types of defects and their 
frequency. 


defectives have amounted to a certain per- 
centage of sales in the past, that same percent- 
age is accrued for losses in the future; and ac- 
crued expenses have a way of becoming ac- 
tual expenses. 


It has been stated that “you can eat an ele- 
phant, if you take one bite at a time.” We 
have attempted to cut down the quality con- 
trol elephant to bite-size morsels by looking at 
individual operations rather that at the per- 
formance of a plant as a whole. In doing this, 
we have tried to keep in mind the difference 
between inspection and quality control. Too 
often inspection and quality control are inter- 
preted to mean the same thing. They are 
not the same. 


Inspection is a post-mortem operation. It 
is used to separate the product into two cate- 
gories — acceptable and not acceptacle. The 
product which is not acceptable is re- 
jected and turned back to the shop fore- 
man for scrapping, or reworking .if it can be 
corrected. No real effort is made to analyze 
the defect to determine its cause; neither is 
there any attempt made to put pressure on the 
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foreman to improve quality or reduce rejec- 
tions. If production schedules are being met 
and costs are in line with established bogies, 
rejections are taken in stride. This procedure 
assures the customer getting quality products, 
but is not quality control. Inspection, per se, 
does not improve quality, nor does it reduce 
rejections. 

Quality control is a system of inspection, 
analysis, and action, applied to the manufac- 
turing operation. At the beginning of the op- 
eration, a small portion of the product is in- 
spected in the regular way. The results of 
this inspection are analyzed to determine 
whether quality is satisfactory or not. If it is 
not satisfactory, action is taken on the opera- 
tion so that it will produce products of the 
required quality. Whether the process in- 
volves a machining operation, a molding opera- 
tion, or a bench assembly operation, the proce- 
dure is the same— inspect, analyze, and act. 
There can be no quality control without cor- 
rective action on the operation. Quality con- 
trol assumes that if the operation is capable of 
producing better quality, it should be made to 
do so. 

This requires the closest cooperation be- 
tween the quality control organization and the 
line organization. The inspector and the fore- 
man must be in constant touch with each other 
and operate as a team. As the inspector inspects 
the product and analyzes the results of his 
inspection, he makes the results of this an- 
alysis known to the foreman. For best results, 
this must be done as soon as an assignable 
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cause is discovered by the inspector. Then, 
the foreman must act to remove the assign- 
able cause, or correct the situation responsible 
for the production of defectives. 

Functionally, it is the duty and responsi- 
bility of the inspector to inspect the product 
and analyze inspection results. Administra- 
tively, it is the duty and responsibility of the 
foreman to initiate corrective action. He is 
the boss of his department and responsible for 
its efficient operation. Since he is responsible 
for making the product, he should be respon- 
sible for making it right. 

This close tie between the inspector and the 
foreman, and the corrective action by the fore- 
man, is the difference between mere inspec- 
tion and quality control. The quality control 
department is constantly asking the question, 
“Are we doing the best we can?” If the an- 
swer is “No,” then action must be taken on the 
operation to improve conditions in order to 
reduce rejections, regardless of how satisfac- 
tory results may appear to the foreman. Every 
assignable cause discovered must be corrected. 

Control charts are often used for recording 
and analyzing the results of inspection. These 
charts also are used for informing the foreman 
of assignable causes which require correction. 
The control chart is the common meeting 
ground for the inspector and foreman in their 
efforts to control quality. 

Ingenuity must be exercised by the quality 
control engineer in designing control charts so 
that they will furnish the proper information 
for adequate quality control purposes. Charts 





Fig. 2. This form, made out 
by the inspector, presents one 
assignable cause for the ac- 
tion of the foreman. If the 
foreman fails to act, the form 
is forwarded to the manager 
of manufacturing for his re- 
view and action. 
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should perform several functions. They 
should: 

A. Measure process capability—What are 
the quality limits within which the pro- 
cess can operate consistently over a rea- 
sonable period of time? 

B. Furnish running record of process per- 
formance—What is the quality record of 
the operation and is quality stable, im- 
proving, or degenerating? 

C. Furnish information as a basis for action. 
Assuming that quality is not satisfactory 
—What is the assignable cause and what 
should be the corrective action on the 
process to improve quality? 

All control charts, to be effective, should fur- 
nish the information indicated in A, B, and C, 
above. The quality control engineer must de- 
sign all charts so they can be posted directly 
from inspection data and will furnish this in- 
formation without causing any unreasonable 
burden on the inspector. Calculations should 
be reduced to a minimum. 

Furthermore, the charts should be clear and 
readily understandable by inspectors and sup- 
ervisors who are not skilled in statistical meth- 
ods or quality control procedures. Whether 
it is a p-chart, an X and R chart, or a c-chart, 
every chart should show the types of defects 
being encountered and their relative frequency 
and importance. The chart shown in Figure 1 
indicates clearly the process average, the types 
of defects causing rejections, and the more 
significant assignable causes. The frequency 
of occurrence of each defect is a fair indication 
of its seriousness. Hence, the defect occurring 
most frequently can be assumed to be the 
number one assignable cause. 

The quality control engineer, when review- 
ing the chart, should pick out the most signifi- 
cant assignable cause and discuss the matter 
with the manufacturing foreman. In the chart 
shown in Figure 1, assembly defects apppear 
to be the assignable cause resulting in the 
greatest number of rejections, so the inspector 
brings this to the attention of the foreman. 
Between the two, they agree on a program of 
corrective action which will permanently elim- 
inate the cause. This program of corrective 
action is written up on a regular form as 
shown in Figure 2. The defect is described by 
the inspector, but the corrective action is writ- 
ten in by the foreman. 

It will be noticed that the form indicates 
definitely who is responsible for the action to 
be taken, who is to do the work, or who is to 
have it done. It also describes the assignable 








cause which is to be corrected and the work 
to be done to achieve this correction. It also 
fixes the date of completion. If the corrective 
action has not been completed by this comple- 
tion date, the form is forwarded to the manager 
of manufacturing for his review and action. 
For this procedure to be effective, each project 
must be followed to completion. 


When quality control programs do not suc- 
ceed, very frequently the cause lies in failure 
to take proper corrective action as indicated 
by the control charts and the subsequent 
analyses. Hence, it is important that charts 
be posted as soon as inspection of the product 
is made. The defective units should be an- 
alyzed; the defects should be classified, and the 
frequency of each defect should be placed on 
the chart. 

This inspection, analysis, and posting should 
be done by the inspector. However, the cor- 
rective action should be left up to the foreman, 
but the inspector should act as a gadfly to stir 
the foreman to action. If the foreman does not 
act in a manner which appears to the inspec- 
tor to be adequate, the matter should be re- 
ferred to higher authority. 


Several objectives are achieved by this pro- 
cedure. The most immediate and important 
result is reduction of rejections and improve- 
ment in quality. However, the most lasting 
benefits are more long range. These are the 
benefits resulting from closer teamwork devel- 
oped among inspectors and foreman who must 
work together as indicated on the form. 


The inspector analyzes defects and reports 
them to the foreman in a formal manner by 
means of the control chart. This requires that 
the foreman “do something about them.” By 
using the project form shown in Figure 2, the 
foreman is confronted with only one situation 
—elimination of only one assignable cause. 
This is the bird he is to aim at. In this manner, 
he will not squander and waste his energies on 
a multitude of details. He will not aim at the 
flock. 


Experience has shown that greater results 
are obtained by aiming at the bird and not the 
flock. It is possible to bring down the whole 
flock, one bird ata time. The quality perform- 
ance of a large plant can be improved if each 
operation is analyzed by itself and something 
is done to bring that operation into line. Every 
foreman should have two or three quality im- 
provement projects at all times. In this man- 
ner, quality improvement will receive the 
same attention as cost reduction, or safety— 
with the same results. 
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Toot Room MEASUREMENTS 





B with a 


Contour Projector’ 


by A. R. Fultz, EASTMAN KODAK COMPANY, Rochester, New York 


") ET US TAKE a look at a couple of tools 
" that can be measured very conveniently 
on the contour projector but which are 
difficult to project. One of the most common 
is the screw machine circular form tool before 
it has been gashed. Figure 1 shows such a 
tool mounted on a suitable arbor on the pro- 
jector work table. It can be seen on the magni- 
fied image of the tool that the circular portions 
of the tool are in sharp focus and their diam- 
eters can be readily measured by referring 
them to horizontal cross-lines. 





However, it is just as important to measure 
the width of the various steps and the overall 
width of the tool. But, as can be seen, the 
image edges of the vertical surfaces are fuzzy 
and there is no definite shadow outline that 
can be matched to the vertical cross lines. This 
phenomenon is known as “wall-effect” and is 
found when a flat surface lies along the line 





Fig. 1. Although the projected diameters of a cir- 
cular form tool are sharply defined on the contour 
projector screen, the widths of the steps are not so 
easy to find. See text for a simple solution. 


of light projection. There are definite optical 
reasons why wall-effect cannot be overcome 
no matter how we arrange the lenses or the 
illumination. 


Attempts have been made to reduce this 
effect by the use of diaphragms inserted in the 
illuminating beam. If the diaphragm is closed 
down, the illumination is also reduced and the 
so-called wall-effect begins to disappear. A 
sharp image can be obtained on the screen but 
here a pitfall also develops. If the diaphragm 
has been stopped down too much, the image 
on the screen will grow and instead of being 
at a uniform magnification of say 10x it will 
be distorted at varying magnifications across 
the screen to something over 10x. Thus any 
measurements made will be in error. 


Here is a simple safe solution. Take an or- 
dinary toolmaker’s knife edge and hold it 
against the vertical surface at the focal plane. 
The image of the knife edge is sharp and the 
cross line can easily be set to it. A small 
magnetized bar can be used in place of the 
knife edge so that both hands of the operator 
are free for measuring adjustments. The edge 
is located by the image of the small bar. 


Another way of determining the edge of a 
fuzzy image is to use a pointer as on a surface 
gage. When the pointer is brought into con- 
tact with the surface, the true position is 
readily located. This method becomes partic- 
ularly useful when the edge being measured 


*Adapted from an address by Mr. Fultz before the 1953 Convention of 
the National Tool & Die Manufacturers Association. Through the 
courtesy of the Eastman Kodak Company and the NTDMA, we present 
a portion of his talk. Some of his other examples of Tool Room——Con- 
tour Projector ‘‘tricks of the trade’’ will be shown in following issues.—Ed. 
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Fig. 2. The use of an “‘interposer’’ permits measure- 
ment of a surface which otherwise cannot be ‘‘seen”’ 
by the optical system of the contour projector. 

is short and the knife edge cannot be easily 

held in position. 

The single point turning tool represents still 
another useful trick in the use of contour pro- 
jection. It is desired to inspect the tool for 
side rake angle. If the tool is placed on the 
projector table, the side rake is obscured from 
the optical system by the tool shank and cannot 
be seen on the screen. However, if a small bar, 
Figure 2, is placed on the side rake surface, its 
upper edge would be parallel to the side rake 
surface and above the tool shank and there- 
fore in a position to be projected onto the 
screen. 

Thus the side rake angle can be measured 
directly using the protracting ring and vernier 
around the projector screen. This method of 
using what is called an “interposer” is very 
useful in applications where the surface in 
question cannot be projected because of its 
position in the tool, but where its location and 
shape can be “shifted” by a follower or parallel 
that can be “seen” by the optical system of the 
contour projector. 

You are all familiar with the importance of 
clearance in punch-and-die work. Figure 3 
shows the image of an x-ray film clip which 
has been mounted on a projector. This partic- 
ular blank had to be punched with an absolute 
minimum amount of burrs. The blanking die 
was made as usual and the punch was carefully 
fitted to it. However, when put into use it was 
found that the blanks produced had small burrs 
on the upper points of the wings. In order to 
determine the trouble a piece of acetate sheet- 
ing of about 0.010” thick was placed in the 
punch press instead of the metal being blanked. 
The press was jogged so that the punch made 
a slight impression in the transparent material. 
Then the impression in the acetate was 
mounted on a contour projector and its image 
was studied. At 10x only a single line profile 
of the form could be seen. Actually there 
were 2 profiles — one of the punch and one of 


Fig. 3. The projected image of a film clip which had 
too much of a burr condition on the upper points due 
to excessive punch and die clearance. 


the die, but they were so very nearly alike that 
at a 10x magnification the difference could not 
be easily seen. But, with a magnification of 
50x, Figure 4, an examination was made of the 
edges producing the burrs and a definite mis- 
match of 0.0035” was easily seen on the contour 
projector screen. 

This method can be used to examine any 
punch and die when mounted in a die set so 
that uniform clearance can be determined and 
misalignment corrected before actually risking 
breakage or wall damage to the punch and die. 
I don’t need to tell you that punch and die 
accuracy can be maintained for longer produc- 
tion runs when uniform clearance is main- 
tained. 


Fig. 4. Punch and die impression in transparent 
acetate showed, at 50x, the punch and die mismatch 
amounting to 0.0035” when the actual clearance 
should have been about 0.0012”. 
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DISTRIBUTION OF 300 PIECES 
BETWEEN SPECIFICATION 
AS SHOWN. 


Fig. 1. A histogram made up of the 
actual distribution of 300 pieces as 
received. The pattern shows that 
too many pieces encroach on the 
upper and lower specification limits, 
and that some are way beyond limits. 
The dotted line shows an ideal dis- 
tribution of a 300-piece sample, 
with no pieces falling beyond the 
limits of the fourth and ninth cells. 
Confronted with such a record, a 
vendor can recognize his necessary 
first steps in order to attain 100% 
acceptance, or the buyer may be 
moved to ease up on the specifi- 
cations. 
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INcoMING INSPECTION 
AND VENDOR RELATIONS 


Inspection practices follow a similar 

pattern which will be described below. 
Although this system affords a certain amount 
of protection against poor material getting into 
production operations, it does not go very far 
toward insuring that future lots of the same 
material will be of any better quality. 

As each lot of material comes in from the 
vendor, it is inspected according to an AQL 
sampling plan. Accepted material is placed in 
stock. Rejected material is submitted to the 
floor engineer concerned for his examination 
and possible acceptance. If this engineer feels 
that the material can not possibly be used, 
the material is set aside to be returned to the 
vendor and the purchasing organization is noti- 
fied of this disposition. Purchasing then noti- 
fies the vendor and arranges for ultimate dis- 
posal of the parts. Frequently, this is han- 
dled by a general letter discussing the short- 
comings of several shipments of material. This 
method offers relatively little assurance of the 
ultimate correction of difficulties. 

In order to improve the incoming quality of 
all material, it was decided to attempt to set up 
a more satisfactory working arrangement. 
Early in the investigation, it was decided that 


a4 N MANY ORGANIZATIONS, Incoming 


*When Mr. Caplan wrote this article, during the past summer, he was 
Process Quality Control Supervisor, General Electric Company, Syracuse, 
New York 


by Frank Caplan, Jr.* 
Quality Engineering Specialist 
GENERAL ELECTRIC COMPANY 
Evendale, Ohio 


it would be necessary to contact each of the 
major vendors with a request that they send 
representatives to the plant to discuss all of 
the items they were then manufacturing. 

In preparation for these interviews, histories 
of the parts for the previous year were com- 
piled. These showed the number of pieces re- 
ceived, the sample size, the number of rejects 
in the initial sample, and the reasons for these 
rejects. This was done for every part. In 
many cases where measurements were in- 
volved, frequency distributions were con- 
structed on measurements of the material in 
storage to show just how these quantities 
varied. The total amount of accumulated in- 
formation gave a very clear picture of the area 
of difficulty. 

Figure 1 shows a typical frequency distribu- 
tion of a dimension on a part compared with 
the distribution we should expect on this di- 
mension. The indication was obvious that the 
vendor was making considerable material out- 
side of our specifications and was being forced 
to sort his production in order to meet our 
standards. Even so, a proportion of the material 
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in excess of specifications was getting through 
his inspection procedures and reaching us. 
This, obviously, was expensive to both of us 
and could only be resolved by our relaxing the 
specifications or by his improving his produc- 
tion methods and controls. 

As a first step toward a better program, a 
committee was set up to examine the specifi- 
cations and tolerances on every part. This 
committee was composed of the pertinent floor 
engineers, the Supervisor of Process Quality 
Control, the Supervisor of Process Engineer- 
ing, and the Incoming Inspection Foreman. In 
many cases, it was found that specifications 
could be relaxed and tolerances widened with- 
out any harm whatsoever to the function or as- 
sembly of the parts. 

Wherever possible these specifications were 
relaxed to include somewhat more than the 
full spread of the vendor’s production. In 
many cases, of course, this could not be done; 
but by this procedure the areas where the ven- 
dor would have to make adjustments in his 
process or equipment were considerably re- 
duced in number. The vendors found this in- 
formation to be very worthwhile since it gave 
them the coraplete picture of the troubles which 
had been experienced with their parts and, in 
many cases, forced them to alter their concept 
of the relative importance of various dimen- 
sions. Frequently, it was found that the ven- 
dors had been emphasizing control and accu- 
racy on dimensions which were not nearly so 
critical as others which they had not consid- 
ered important at all. 

Following these meetings, a new procedure 
was set up. Every print was to be marked in 
such a way that the relative importance of the 
various dimensions and characteristics of the 
part would be obvious. 

Such dimensions or characteristics would be 
categorized as Critical, Major, Minor, or Inci- 
dental. This would provide the vendor with 
considerable additional information initially, 
and would preclude extended correspondence 
to work out the relative importance of these 
quality characteristics. 

As each incoming lot is received from a ven- 
dor whose previous history justifies it, it is in- 
spected on a warning sample basis. Twenty- 
five pieces are taken from each lot and ex- 
amined for all classified characteristics. All 
dimensions measured are recorded on the form 
shown in Figure 2, “History Report of Metal 
Parts.” ; 

Attribute defects are tabulated according to 
the four categories. When such defects are 
found an additional sample is taken and in- 





spected for those particular defects until the 
total number inspected is that required by 
the applicable AQL sampling plan. The re- 
sults of inspection are tabulated on the inspec- 
tor’s report form, a copy of which is immedi- 
ately dispatched to the vendor. This copy 
does not show the ultimate disposit:on of the 
lot, merely the results of the inspection. Thus 
there is no delay in reporting to the vendor 
the quality of each of his shipments, and suffi- 
cient information is included in this report to 
enable him to take immediate corrective ac- 
tion. 

In order to determine whether or not the 
vendor is actively attempting to improve his 
quality, a history chart is maintained on every 
purchased part showing the lot-to-lot history. 
This gives a continuing record which can be 
consulted at any time by the purchasing or- 
ganization to determine punitive action or to 
assess the relative quality of operation of two 
different vendors in order to determine where 
best to place future orders. 

To assist in this area, an ov: r-all Quality 
Audit Score is maintained for eac.:: vendor on 
a monthly basis. This is calculated fromm the 
information filled out by the inspector on the 
form shown in Figure 3, “The Vendor Quality 
Control Audit Record.” A scoring system was 
devised tending to show the relative import- 
ance to function of each of the different cate- 
gories of defects. 





HISTORY REPORT OF METAL PARTS 
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Dimensions Checked 
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Fig. 2. The ‘History Report of Metal Parts’’ is used 
to record the findings when inspecting ‘warning 
samples”. It serves to speed up reporting to the 
vendor and includes sufficient information to enable 
him to take immediate corrective action. 
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It is from this score that the audit is com- 
piled. On certain specific measurements, 
which were extremely important to function 
or where considerable difficulty had been ex- 
perienced in the past, the twenty-five measure- 
ments taken for the history report, Figure 2, 
were to be used to maintain variable control 
charts by plotting the average and standard 
deviation of the twenty-five piece samples. 
These would give an excellent indication of 
lot-to-lot quality as well as that of the given 
lot. 

Some of the advantages of this new system 
are, first, it offers savings due to reduced sam- 
pling efforts in cases of very good or very 
bad quality. Since the number of defects 
found in a twenty-five piece sample taken from 
a bad lot may exceed the number allowed in 
the AQL sample, it would not be necessary for 
our purposes to take the larger sample. And 
obviously, where no defects were found in the 
twenty-five piece sample, no further inspection 
would be necessary. 

Second, by using this uniform sample size 
in keeping the records described above, it is 
possible to provide an accurate picture of ven- 
dor quality over a period of time. This should 
eventually serve to assist the purchasing de- 
partment in determining which vendors could 
be placed on an approved list. 

Finally, since each vendor would be provided 
with lot-to-lot information on his product, liai- 
son with him would be much better on quality 
problems of any description. 

In developing a system of this sort, the fol- 
lowing steps are necessary. First, a careful 
study must be made of the history of each part, 
where this information is available. If it is 
not readily available, such information will 


Fig. 3. The “Vendor Quality Control Audit Record”’ 
provides the information for keeping an over-all 
Quality Audit Score for each vendor on a monthly 
basis. The scoring system is based on the relative 
“importance to function” of each of the different 
categories of defects. 
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have to be gathered before any further steps 
can be taken. 


Having completed this analysis, it would 
then be necessary to review all specifications 
to determine just how realistic they are. Al- 
terations in these specifications should be made 
in those areas causing the least difficulty both 
to the vendor and to the factory. Where pos- 
sible, without harming ultimate quality of the 
manufactured item, or hindering the assembly 
of parts, specifications should be relaxed to 
permit easier operations and simpler control 
by the vendor. 


When these two steps are completed, or per- 
haps during the second step, it is necessary 
that a mutual understanding be reached with 
the vendor so that he will be interested in 
working on the problems as they are identified. 

In the operation of the system, six basic 
forms have been found necessary to permit 
ease of operation and record keeping. The 
first is the Print or Drawing of the part show- 
ing all dimensions, specifications, and the cate- 
gorization of each dimension or characteristic. 
This enables everyone involved to have avail- 
able at all times a picture of the relative im- 
portance to end-quality of the various aspects 
of the parts. 

A sampling record sheet (History Report of 
Metal Parts) was developed which is used as 
a tally sheet for the inspector. It shows at a 
glance the results of measurements on any giv- 
en lot. From figures on the sample record 
sheet are plotted Control Charts where it is 
decided that these are needed. 

Also, a Vendor Quality Audit Record Card 
was made up showing the calculation of the 
quality audit score, and giving a ready refer- 
ence for any future questions as to problems 
with a particular lot. From this card is plotted 
the Vendor Quality Audit Graph showing the 
lot-by-lot quality and the over-all vendor qual- 
ity. 

In addition, a Vendor Lot Quality Report 
form was developed, identifying the lot by 
number, and showing in tables and frequency 
distributions the actual result of the inspec- 
tions. A copy of this latter form is used as the 
notification form to the vendor. 


It is felt that this approach to the mutual 
solution of the problems which are every- 
where experienced with purchased parts will 
result in a rapid and permanent improvement 
in the over-all quality of the processes of both 
the cusomer and the vendor. 










JOINT UNDERTAKING by an indus- 

trial supplier and an aircraft manufac- 

turer in the diamond lapping of carbide 
tools resulted in very worthwhile step-ups in 
productivity (increased speeds and feeds) as 
well as extended tool life between grinds. 

A carbide tool lapping machine was put into 
service in the Torrance facility of Douglas Air- 
craft Company’s El Segundo Division by the 
Garrett Supply Company of Los Angeles. 

The supplier briefed Douglas production men 
on what to expect of diamond lapped tools, 
and instructed tool grinding personnel in the 
use of the equipment. It was shown how, 
with the use of appropriate “Hyprez” diamond 
lapping compounds, a superfinish could be im- 
parted to the cutting edges of the tools. Super- 
finishes with the surface “hills and valleys” 
held to 1 micro-inch in depth were attained. 

It was at first planned to superfinish only 
those tools used on the more severe airframe 
machining projects but results of the earliest 
runs justified setting up to diamond lap all 
single point tools. 

On various Douglas Aircraft jobs the tools 
were run on “Borematics”, tracer-equipped 
lathes, and turret lathes. The diamond lapped 
tools produced more parts, with better finishes, 
and held closer tolerances per tool. 

In the case of a Sidney hydraulic tracer-con- 
trolled lathe turning 4” O.D. steel, heat treated 
to a tensile of 180,000 — 220,000 psi, a Carboloy 
D-12 tool with a chip breaker was taking a 
cut 18” long and 0.273” deep. It required three 
and sometimes four cuts to complete one part, 
and only three to five pieces were being de- 
livered per grinding of the tool. 








After the tool was diamond lapped to a 
superfinish, only one cut was needed to com- 
plete each part, and 11 to 16 pieces could be 
produced between grinds. To step up produc- 
tion of the landing gear wheel cylinders even 
more, the rpm of the machine was raised from 
172 to 390. 

A boring operation on a Jones & Lamson No. 
5 turret lathe was removing 0.040” stock for 
a length of 8”. The machine was being operated 
at 734 rpm and 0.011” feed. After diamond 
lapping the tool, this job was stepped up to 
1041 rpm and 0.015” feed with a substantial 
increase in tool life. 

On a turning operation on the same machine, 
rpm went from 510 to 734, and feed was in- 
creased from 0.011” to 0.015”. Additionally, 
the superfinished tool was able to produce 172 
pieces per grind as compared with 59 for tools 
finished the old way. 

Results on aluminum castings were equally 
impressive. A Warner & Swasey No. A-l 
turret lathe turning engine mount fittings cast 
from 75 ST aluminum had a record of 25 to 30 


A TYPICAL CASE 
Machine: Warner G Swasey No. 3 Turret Lathe 
Tool: WS-3. Carboloy Roller Turner 
Stock: 4130 Steel Hex Bar 
Job: Turning 11/2” diam., 5.125” length of cut; depth, 0.093” 


Before Diamond Lapping After Diamond Lapping 








Spindle Speed: 352 rpm Spindle Speed: 740 rpm 
Feed: 0.007” Feed: 0.018” 
Pieces per grind: 34 Pieces per grind: 152 





— 





pieces per tool grind. After superfinishing 
this jumped to 206. Rpm at the same time was 
stepped up from 296 to 504, and feed was in- 
creased from 0.008” to 0.011”. Depth of the cut 
was 0.250” for a length of 3.125”. 

Besides the increased speed and tool life, 
idle machine time for tool changes, setup and 
adjustments was substantially lowered, and 
it was found that the cutting edges of diamond 
lapped tools chipped and cratered less. 
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Nores on Air GAGES 
AND AIR GAGING 


OR A MOST satisfying definition of air 
F Fe we will quote David B. Kirk, 

Chief Engineer, Moore Products Com- 
pany. In an illustrated lecture, “Introduction 
to Principles of Pneumatic Gaging”, presented 
under the auspices of the Production Engi- 
neering Division at the 1952 annual meeting of 
the American Society of Mechanical Engi- 
neers, Mr. Kirk said: 


“Pneumatic gaging, as its name implies, is 
a means for measuring dimensions by the use 
of air. More specifically, in a pneumatic gage, 
the proximity of a surface is measured by a 
jet of air directed toward it by a nozzle which 
never touches it. The restrictive effect, pro- 
duced as the surface approaches the nozzle, has 
a well-defined relation to the clearance be- 
tween the two. This effect may be measured 
by any of several conventional pneumatic 
systems. 


“Pneumatic gages have a number of distin- 
guishing features. Foremost among these is 
the ability to measure a dimension without 





.- + gathered by the editor 


touching the surface. As a result of this fea- 
ture, the gaging nozzles of a pneumatic gage 
may be expected to have a very long life. The 
absence of mechanical contact also makes it 
possible to measure soft or highly polished 
surfaces, which would be deformed, or dam- 
aged, if hard mechanical contacts were used. 

“A second important feature is that the jet 
of air has a tendency to clean the surface of 
the part at the point being measured. Thus, 
it is possible to make an accurate measurement 
of work which is coated with dirt, grease, cut- 
ting compound, or abrasive particles.” 

There are only a few air gage manufacturers. 
They all make good gages and, being whole- 
hearted exponents of free enterprise, each be- 
lieves that he makes the best and will go all 
out to prove his claims. 

There is one point, however, on which they 
are all in unanimous agreement; and that is 
that the one thing they all need for the success- 
ful operation of their air gages is good clean 
and dry air. 

Here is what Pratt & Whitney has to say: 
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These symbolical depictions of air gaging setups courtesy 
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The Taft-Peirce Manufacturing Company. 





“For maximum performance we suggest con- 
sideration be given to the main air supply sys- 
tem and offer the following suggestions: 


1. Install after-cooler on the compressor. 
This is equipment which is available from all 
of the compressor manufacturers, and works 
on the principle of counterflow of cooling 
water. 


2. The main air supply line should be con- 
nected to a primary filter and water trap and 
a primary regulator. We recommend the 
Adams Porostone Filter and Water Trap with 
34” filter and 42” water trap. In the event 
that a very large number of gages is used, this 
can be obtained in larger sizes, although it is 
probably better to have additional units. One 
such installation, as suggested, will be suffi- 
cient for handling approximately three or four 
dozen gages. The primary regulator should be 
set at about 75 psi, and we recommend a Cash 
Regulator specified as 4%” Class D Single Seat 
Pressure Reducing Valve for Air Service. This 
also can be obtained in larger sizes, if neces- 
sary. 

3. Connections to the primary filter should 
be made from the main line so there is no 
drainage. In other words, it should be taken 
from a riser or from the top of a horizontal 
line. 

4. The line from this primary regulator 
should be used for pneumatic gages only, and 
not for cleaning or blowing out chips on ma- 
chined parts. 

5. Connections from the feeder line from the 
primary regulator should be taken off a riser 
or from the top of a horizontal line so that 
there is no drainage to the gage. 

6. The regular procedure of periodically 
blowing off the filter in the gage itself should 
be put into effect.” 

The Federal Products Corporation advises 
“Ordinarily, clean air lines cause no trouble 
to air gages. However, many air lines are 
dirtier than realized, and are loaded with oil 
and water. Such a condition will affect any 
air gage.” The installation instructions which 
accompany Federal Products Corporation 
gages, in addition to specifying that the branch 
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quasessennes 


Courtesy The Sheffield Corporation. 


Twelve internal diameters within an automobile 
transmission body valve (insert) can be inspected 
simultaneously on this multiple-column air gage. From 
the work holding and locating fixture, six air spindles 
connect to the 12-column Precisionaire. A _ half-turn 
of the crank handle brings the spindles into contact 
with the work, and, instantly, the column floats show 
which diameters are within tolerance or how much they 
are oversize or undersize. Two of the air spindles are 
of the “step” type and have two sets of orifices to 
check two different diameters when in gaging position. 
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air lines to the gaging stations be taken from 
the top side of the main feed pipe, also show 
that long turn bends in the branch piping are 
“preferred”, with an arrangement of ells and 
nipples designated as “acceptable.” A branch 
outlet from the bottom of a feed line is, of 
course, wrong inasmuch as it would invite any 
entrapped oil or water. 

Further emphasis of the necessity for a sup- 
ply of clean, moisture-free air is found in the 
installation instructions issued by Moore Prod- 
ucts Company, i.e. 

“The gage air lines should be separate from 
the factory air line, running directly from the 
compressor. A chemical dryer is recommended 
on large installations, to reduce maintenance 
problems. 

“Connections to air lines should be at the 
top of risers or away from horizontal sections 
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in which dirt, oil, and water may collect. Pipe 
compound should be used very sparingly and 
should be applied only on the male threads. 
Scale-free piping or copper tubing is recom- 
mended. 

“Before making any connections, blow out 
the line thoroughly, using maximum supply 
pressure, to remove all dirt, oil, and water. 
Before connecting the gages, blow out each 
section of the line again. (These precautions 
will reduce the possibility of service interrup- 
tion, especially at the beginning of opera- 
tions.)” 

* cd * 

The “averaging effect” of air gaging is of 
considerable importance. Mr. Kirk, in his 
lecture referred to above, offers the following 
on the averaging effect and its relation to the 
gaging of workpieces having rough surfaces: 

“Pneumatic gages measure the average di- 
mension over a small area, rather than the di- 
mension at a point of contact—as is the case 
with many mechanical gages. For this reason, 
the curvature of the master setting gage must 





Photo courtesy Mead Specialties Co 


This special Merz New-Matic gage checks both taper 
and out-of-round in one fast and accurate operation. 
The gaging fixture has a ball-bearing ring that con- 
forms to the large calculated diameter of the taper. 
The small calculated gaging diameter enters a second 
ring which “floats” vertically and activates the air 
flow. The right-hand dial shows variations of the taper 
angle to plus or minus 10 minutes in graduations of 1 
minute. To show out-of-round, a ruby-tipped pick-up 
pin is located between the upper and lower gaging rings. 
By turning the part being checked in the ball-bearing 
ring, out-of-round is read on the left-hand dial in 
0.0001” to a total of 0.002”. The master plugs shown 
serve for setting and periodic checking. 
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(above) Large scale schematic showing relation of air 
nozzle to a relatively rough surface where A-A’ repre- 
sents average height of surface peaks, and B-B’ shows 


the average height of the finish profile. (Editor’s 
note: this diagram suggests a question: could an air 
gage be designed to measure the pitch diameter of a 
fine thread? No charge for the idea!) 

(below) The diametral measurement differences at- 
tributable to a range in RMS surface values of from 
10 to 100. 








RMS VALUE DIFFERENCE RMS VALUE DIFFERENCE 
10 000025 60 000165 
20 00004 70 0002 
30 00008 80 000225 
40 00011 90 000255 
50 00014 100 00028 




















Courtesy Pratt & Whitney Division Niles-Bement-Pond Co. 


duplicate the curvature of the measured part. 
For example, a two-nozzle plug gage cannot 
be calibrated by means of flat surfaces such as 
those obtained with a stack of gage blocks. 
The difference between the curvature of the 
cylindrical bore and the flat masters would 
cause serious errors—especially for small 
diameters. One apparent exception to this 
general rule is found in the wall-thickness 
gages, which may be set with flat masters— 
even though these gages are used to measure 
cylindrical walls. The reason for this excep- 
tion is that the convex and concave surfaces 
on opposite sides of the part have compensat- 
ing effects, if the thickness of the wall is small, 
compared with its radius. 

“Because of its averaging effect, the pneu- 
matic gage will not indicate the same dimen- 
sion of a rough surface as will a mechanical 
gage. A mechanical contact gage measures to 
the peaks of the surface, whereas a pneumatic 
gage shows the average dimension of the sur- 
face under the nozzle. If the surface finish 
is rougher than approximately 50 microinches, 
the discrepancy in the readings between the 
two types of gages may be objectionable. Pneu- 
matic gages are, however, adaptable to the 
measurement of rough surfaces, through the 
use of intermediate mechanical contact mem- 
bers which control the discharge of the air 
from the nozzles.” 

Most air gage manufacturers offer contact 
nozzles, in addition to the “open” style of 
nozzle, to handle measurements between rel- 
atively rough surfaces. Contact plugs vary 
in design details but essentially they provide 
a means for the air stream to “ride the peaks” 
of a hill and dale surface, so that as the peaks 

. - « Continued on page 220 
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A GAGEMAKER’S CONCEPT 


OF QUALITY CONTROL 


ously, in its simplest terms, it is the 

control of quality. If this is true, then 
any control which helps to produce an end 
product to the specifications required by the 
designer is a quality control. 

Applying this simplest of definitions to our 
own problem led us to look for the simplest, 
quickest and most direct method of control. 
We have found it. Right between our opera- 
tors’ ears. 

Ours is a high precision product, the toler- 
ances are extremely close, the quantities are 
usually small, and service to the customer — 
i.e. quick delivery — is of the utmost impor- 
tance. 

The main problems were three. Three that 
are common to most manufacturing plants — 
high costs, high scrap, and low morale. These 
three seemed to us to be interrelated, and the 
first two were apparently built on and were a 
result of the third. 

This low ebb of morale had permeated every 
department. For example, it was never the 
fault of the production department that de- 
liveries were delayed and the product made 
incorrectly. According to the shop, it was 
always because the engineers had held up their 
drawings too long and had failed to give com- 
plete or correct information to the shop. In 
turn, it was not the engineering department’s 
responsibility — they claimed the sales-order 
group had sat on the customer’s orders, and 
then when they were finally released the re- 
quirements were not made clear. 


Wee IS QUALITY CONTROL? Obvi- 


These groups had gone round and round in 
this vicious circle so long that, as so often 
happens in too many cases, the issue became a 
personal one, and morale went further down. 

In analyzing our quality control problem, 
and trying to plan a remedy, it seemed that all 
these factors were important and were so 
closely interwoven that they must all be at- 
tacked at once. 

We worked from the premise that the shop 
— the manufacturing department — was the 
basis of our operation, and that all other de- 
partments — sales engineering, cost-account- 
ing, etc. — were, in our final analysis, merely 
service adjuncts to the main operation — the 
production of quality gages. 

You who have dealt with prima-donna’s from 
drawing boards to typewriters can, perhaps, 
understand our difficulties. 

The first approach was a meeting of the 
entire group, from the floor sweepers to the 
private secretaries. This took the form of a 
general discussion, not of our problems as 
such, but of our aims and our hopes for the 
future. This led easily and naturally to the 
subject of quality and precision. At the same 
time a great deal of interest was engendered 
in the related subjects of costs and methods. 





by C. V. Briner 


Manager, Gage Division 


THE PIPE MACHINERY COMPANY 
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These meetings, of which there were several, 
while they developed a certain cost and quality 
consciousness, did not pin point our quality 
goal. 

They did, however, develop a somewhat 
better spirit of cooperation and paved the way 
for a final move. 

We had felt for a long time that the ultimate 
quality control lay in the minds of our opera- 
tors and that it was only necessary to enlist 
those minds, to develop a pride in craftsman- 
ship among our workers, to attain our ends. 

The final impetus was given and the decision 
reached to give it a try in a discussion on the 
job with a group of gage finishers. These are 
the men who regularly work to tolerances of 
a few millionths of an inch. This was the 
department where our rejects and our inspec- 
tion costs were highest. It was also where our 
morale was lowest. 

We were told, in this discussion, by one of 
our operators, that the difference between an 
article of use and a masterpiece — in our case, 
between a gage and a master gage — was that 
one was made working with the hands, the 
other by working with the mind and the heart. 

What more could management ask? Nothing 
at all — if they would be willing to assume 
all responsibility for the quality of the product 
they produced. Would they be willing to be 
the guardians of their company’s reputation? 
By this time they were beginning to feel that 
it was their company. The answer was yes. 

This small group was given that responsi- 
bility at once. When they finished their last 
operation, the product was shipped without 
further check. They were honest men and 
women (are there any other?) and they assured 
their company that the gage they had made 
and certified was correct. 


How did it work? Fine. What was the total 
result? A remarkable decrease in scrap. A 
larger decrease in customer rejects. But, best 
of all was the almost unbelievable boost in 
spirit. 


From this small beginning the idea has 
spread to every department in our gage divi- 
sion, with equally gratifying results. 

Each operator has at his station, of course, 
adequate inspection equipment with which he 
is thoroughly familiar. In the manufacturing 
areas, this equipment consists of various thread 
measuring equipment as well as the usual com- 
pliment of linear and hardness measuring 
instruments. 

Checks are made for diameter, lead, drunk- 
enness of thread, angle, out of roundness, 
finish, hardness, etc. 


When the machining is satisfactorily com- 
pleted, the gage goes directly to the finishing 
department. If an error is discovered at ma- 
chining, the gage is scrapped at machining, and 
no penalty is imposed. However, if — and 
get this—if in the judgement of the operator an 
incorrect piece could be salvaged in the finish- 
ing operation, it is suitably tagged to alert the 
final finisher that extra care must be used on 
those particular pieces. (These are honest men 
and women — there are no other.) 

The finishing department, which is air con- 
ditioned, is also completely equipped with the 
inspection equipment needed to assure the final 
accuracy of the product. Here the product is 
checked as received, checked while in process, 
and finally approved for shipment by the op- 
erator who does the work. 

We do maintain a measuring laboratory 
where a constant temperature with proper 
humidity prevails. This is available to every 
operator for a recheck of borderline or ques- 
tionable gages. 

If the gage is of such a nature — because of 
size or of unusually close limits — that tem- 
perature changes would affect the final size, 
this laboratory is used, of course. 

A staff of competent inspectors is on duty 
here constantly, using the very finest of 
measuring equipment, but they are our entire 
gage inspection crew. 

. « « Continued on page 215 
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ETIC COMPARATOR 
TESTING OF STEEL 
CARTRIDGE CASES 


by S. S. Rice* 
Assistant to the 
Manufacturing Vice President 


EKCO PRODUCTS COMPANY 
Chicago, Illinois 





This discussion by Mr. Rice illustrates some of the ways 
in which Magnetic Comparator Testing is being put to 
profitable use. While the description is in terms of 
cartridge cases, the same non-destructive testing meth- 


ods can easily be adapted to many other products. 





strument which, when brought into 

proximity, but not into actual contact, 
with a suit of clothes, could tell us the percent 
real wool in the suit, the way it would keep a 
press, or how long the suit could be expected 
to last. Yet, in magnetic comparator testing 
as applied to many iron and steel products, we 
have an equally versatile, non-destructive 
means of examination and testing. 

Magnetic comparator testing is being used 
extensively at Ekco Products Company in the 
production of steel cartridge cases. By apply- 
ing the proper magnetic test methods to the 
completed cartridge case, we 
can actually determine many 9 
of the characteristics it will 
show during firing; and, by 
applying these very same test 
methods to various operations 
performed during the manu- 
facture of the case, such char- 
acteristics can be predeter- 
mined and carefully con- 
trolled. Not only is such test- 
ing rapid and non-destructive, 


Wi E WOULD INDEED MARVEL at an in- 


Sd 


Fig. 1. Typical blank, cup and draw 
sequence in press production of a steel 
cartridge case. 








but once set up it can be performed by any 
employee with a few minutes of instruction. 


The Steel Cartridge Case 

Today we are in a transition period in cart- 
ridge cases. We are converting from brass 
to steel. As early as World War II, cartridge 
cases of a few different calibers were made 
successfully in steel. While tooling, anneal- 
ing, and other factors had to be carefully 
adapted to the use of steel, the over-all method 
of production was fundamentally the same as 


*This article is based on original development work in which the author 
participated while Chief Metallurgist of Ekco Massillon Division, Ekco 
Products Company, Massillon, Ohio. 
























that applied for years in the production of 
brass cases. A blank or disc was sheared from 
the hot-rolled steel strip. This blank was then 
cupped and drawn deeper and deeper until 
proper length was obtained (Fig. 1). Each 
draw was preceded by a process anneal to soft- 
en the metal for further cold-working. 
Because of certain metallurgical differences 
between steel and brass, some of the physical 
properties of the steel cartridge case had to be 
far superior to those of the brass case to do an 
equivalent job upon firing. It soon became ob- 





Also see “Steel Cartridge Cases . . . their Cold Forming and Heat 
Treating’, by S. S. Rice; Tooling & Production, December, 1953. 





vious that cold-working alone would provide 
sufficient strength only for steel cartridge cases 
designed to be fired at relatively low pressures. 
Steel cases required to perform at high pres- 
sures had to have even greater strength. 

The need for this greater strength has been 
met by the application of heat treating once 
the case has been drawn to full length. 

Because of the unusual physical demands 
(of impact strength, tensile strength, yield 
strength, and elongation) made upon a cart- 
ridge case, extreme care must be taken in its 
manufacture. It is not enough that most of 
the cases meet certain standards. Any in- 
dividual case could be a matter of life and 
death to the gun crew. Controls must be set 
up at all critical operations. In addition, there 
must be a way to check every completed case 
rapidly and non-destructively. In this control 
work we employ many tools, perhaps the most 
widely and successfully used being magnetic 
comparator testing. 


Fig. 2. Magnetic comparator test setup for checking 
lower sidewall of cartridge case. 








Magnetic Test Equipment 

Our magnetic test equipment is relatively 
simple in design and low in cost. An entire 
unit, consisting of a magnetic comparator to- 
gether with the necessary test coils, costs well 
under $1,000. 

The magnetic comparator is enclosed in a 
portable case on which are mounted the con- 
trol knobs and the indicating instrument. The 
control knobs permit varying the circuit volt- 
age to vary the degree of magnetization of the 
pieces being tested; varying the sensitivity of 
the indicating instrument; and adjusting the 
balance of the equipment. The test fixtures 
consist of two identical coils. One of these we 
label “fixed”, for use with a reference speci- 
men; the other “variable”, for use with the 
pieces being tested. 

Certain properties affect the magnetic flux 
linkages induced in the coils by the specimens. 
The cartridge cases are tested by comparing 
(1) the effect of unknown cases upon the in- 
ductance of the coil with (2) the effect pro- 
duced upon the coil by known cases. The dif- 
ference in inductance is registered on a 200 
microampere, center zero instrument. 

The procedure for setting up the equipment 
is essentially the same no matter what the job 
to be done. A reference specimen of approxi- 
mately the same size and shape as the pieces 
to be tested is positioned in the “fixed” coil so 
that the area to be tested lies within the coil 
enclosure. The instrument is then balanced 
so that the readings on the samples to be tested 
in the “variable coil” will fall within the in- 
dicating range of —100 to +100. The circuit 
voltage is selected that will best test the prop- 
erty in which we are interested. Each speci- 
men can now be tested by simply inserting it 
into the “variable” coil (Fig. 2). 

Usually the testing of a single area will suf- 
fice. If it is desired that additional areas be 
checked, the coils can be repositioned. It is 
even possible to set up a scanning device, with 
both fixed and variable coils moving auto- 
matically and simultaneously from one end of 
the case to the other, to check the entire length 
of sidewall. 

The magnetic properties can be evaluated 
by observing the actual readings on the indi- 
cating instrument. The more positive read- 
ings indicate a more magnetic material, the 
more negative readings less magnetic. If a 
reading falls out of normal range, or if it falls 
completely off the indicating scale, the speci- 
men being tested can be considered physically 
or chemically different from the other test 
pieces. An off-analysis steel, a faulty dimen- 
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sion, or some other serious defect may be in- 
dicated. 

Many variables can affect the magnetic read- 
ing. While a magnetic test will indicate the 
presence or degree of a physical or chemical 
characteristic, it is up to us to determine what 
that characteristic is. Much depends on how 
the test is set up. All test pieces, particularly 
in the areas being tested, should be of essen- 
tially the same size and shape. The testing 
should be carried out at points in the produc- 
tion line that best reflect the properties with 
which we are concerned. In addition, the com- 
parator should be adjusted so that existing 
extraneous variables, in their effect upon the 
magnetic readings, do not approach in impor- 
tance the effect of the variable being meas- 
ured. 

The readings obtained represent the prop- 
erties of the steel to only a certain limited 
depth. With magnetic equipment operating 
in the frequency range of ours, this depth can 
be varied up to a maximum of about 0.075”. 


Practical Application 

The steel cartridge case meets all the quali- 
fications a product should have to make mag- 
netic testing feasible and desirable. It is made 
of a magnetic material which falls within a 
fairly well controlled range of chemistry. Be- 
cause the case itself must fit into the gun tube 
perfectly, and must be a good fit for the pro- 
jectile (inserted at one end) and the primer 
(inserted at the other end), dimensions are 
carefully checked from one operation to the 
next, and tolerances are small. The cases 
therefore do not vary much in size and shape. 
With such a mass production item, the testing 
must be rapid and inexpensive. Finally, many 
of the operations which a steel cartridge case 
undergo have an effect upon magnetic char- 
acteristics, making it possible to apply such 
testing at many key production points. 

Magnetic comparator testing of steel cart- 
ridge cases is now being applied to great ad- 
vantage at Ekco Products Company. A maxi- 
mum of information and control is being ob- 
tained with a minimum of effort and cost. 


Process Annealing 

During cupping and deep drawing of the 
cartridge case, the steel is work-hardened. 
Each draw hardens the metal to such a degree 
that a softening operation is required before 
further work can be carried out. This soften- 
ing is brought about by process annealing 
within the range of 1200° F to 1300° F. If any 
metalworking difficulties then exist, the ques- 
tion arises: Is it hard steel? The lubricant? 
The tools? The press? 









Fig. 3. 
hardness and magnetic properties of cold-worked 
SAE-1030 steel. 


Effect of varying temperatures upon the 


The most logical thing to look for first is hard 
steel — pieces which may have received insuf- 
ficient process annealing or have by-passed the 
anneal completely. The questionable lot of 
drawpieces can be spot-checked by hardness 
testing. If evidence exists of metal not fully 
process annealed, then all the pieces can be 
sorted by hardness testing. 


For more rapid discovery and sorting of 
hard metal, we have found magnetic testing to 
be a valuable tool. In a matter of minutes, and 
with great accuracy, hundreds of pieces can be 
checked magnetically to determine whether 
they have or have not been process annealed. 


In Figure 3 we can observe the effect of heat 
upon the hardness and magnetic character- 
istics of the cold-worked steel. As the tem- 
perature is increased beyond 200° F, there is 
a marked increase in magnetic properties. This 
increase finally tapers off at about 1200° F, 
and actually reverses direction shortly beyond 
1300° F. Observing the Rockwell B hardness 
curve, we note a slight increase up to a tem- 
perature of about 700° F, then a gradual de- 
crease, and finally a precipitous drop at about 
1100° F. This drop represents recrystallization 
of the cold-worked structure, and must be com- 
pleted if the process annealing is to be con- 
sidered effective. 


It takes very little extra work to interpret 
the extent of the process annealing, i. e., the 
actual temperature reached by the test piece. 

Figure 3 suggests a few other points of tech- 
nical interest: 


. - « Continued on page 200 
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QuaLiTy CAPABILITY 
OF 
MAacHINES AND TOOLS 


mation we have calculated to date to 
show what the machine can do if it is 
properly controlled. This is what is called the 
Quality Capability of the machine. 
In order to do this we return to our calcula- 
tion of Datum Dimension A Spindle No. 1. If 
you will recall 


W E ARE NOW READY to use the infor- 


60 = 3.12 
If we can learn to center this spindle at 2.5, 
our specification mean, we can have the condi- 
tion as illustrated in Figure 11. 
This is calculated as follows: 


X’ = Desired average 
3 o = 1.56 (3 x .52) 


L3omt5 + 156 — 4.06 


‘'—3oe0—25 —156 = .94 

According to this, our total variation ex- 
pected would be from .94 to 4.06. In calcula- 
tions similar to those for Table IV, we would 
expect an insignificant amount (less than 
.00003%) to be out of specification. In turn 
we can also expect a similarly insignificant 
amount of out of specification parts for all spin- 
dles and for both dimensions if we centered all 
spindles. 

To summarize we would state that the qual- 
ity capability of the machine is approximately 
3.5 thousandths (the 6 o for the worst spindle). 
We would also state that the machine is capable 
of maintaining this dimension between 0.75 and 
4.25 (using the largest 6 o of 3.5 and a center 
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of 2.5). Finally, if quality controls are estab- 
lished, out of specification parts on this dimen- 
sion should be at an absolute minimum (less 
than .001%). 


The Facts on the Case 

Now, the proof of the pudding is in the eat- 
ing. Up to now we have been talking about 
theory. We have said what could happen if 
controls were established. Let us refer to the 
actual events that occurred on this machine. 


Using the X and R Chart To Attain 
and Maintain Control 

In order to show this we would like to point 
to Figure 12, which is a record of the results of 
what happened when we placed an X and R 
chart reflecting Datum Dimensions A and B 
for Spindle No. 1. Of course, similar charts 
were placed on the machine covering all the 
other spindles. With the cooperation of the 
foreman, job-setter and operator, we followed 
the X and R charts and made adjustments ac- 
cording to what was shown on these charts. 

When the charts were established on the 
machine, five consecutive pieces were obtained 
from each spindle and recorded similar to that 
shown in Figure 2. Data were then taken pe- 
riodically to reflect the changes that were made 
and to give us logical decisions for future 
changes. 


Calculations for X and R Chart Limits 
First let us cover the method of calculating 
the control limits for the chart. 


The Range Chart 

If you will remember, our upper control 
limit for the Range chart on Datum Dimension 
A Spindle No. 1 was calculated as follows: 





* PART I, TOOLING & PRODUCTION, May 1954 See also, 
Editor’s Note, page 214 this issue. 
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UCLz =D,R = 2.11 x 1.2 = 2.54 
Now the lower control limit for the R Chart 


(LCL) is 
LCL, = D;R = O (see references cited) 
The X Chart - 
The limits of the X chart are obtained as 
follows: 


Upper control limit for X (UCLX) 


UCLX = X’ + AvR 
In this case we desire to control to an average 





a of 2.5, our specification mean, so 


= 2.5 

= 12 
= .58 (a constant in the references cited) 

UCLXK = X’ + Ask 
2.5 + (.58 x 1.2) 
25+ .7 = 3.2 
Similarly, for calculation of the lower control 

limit: 


et cdl rll Fa 
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2.5 —.7 = 
Discovering a Tooling Fault Using the 
X and R Chart 

Calculations for Datum Dimension B re- 
vealed a capability almost identical with 
Datum Dimension A on individual spindles 
which was logical since the same tool cut both 
dimensions simultaneously. It was decided to 
plot both dimensions on the same X and R 
Chart for each spindle. 

Please refer to Figure 12 during the follow- 
ing discussion. 


Leas 


Fig. 12. The X and R chart recording of 
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Fig. 11. This is the result obtained by cen- 


tering spindle No. 1 at the specification mean 
of 2.5 


The first thing that was noted was that the 
X’s for A and B as plotted on the chart were 
consistently different by about 1.5 thousandths. 
This consistent difference was also found on 
every spindle. We reasoned that since the 
dimension was cut simultaneously, the form 
tool was out of square by about 0.75 thou- 
sandths. We pointed this out to the job-setter 
who squared his tool. Dimensions A and B 
now showed the properly related averages. 


Adjusting Spindles to Center 

We then pointed out that the average read- 
ing was about one thousandth too high as in- 
dicated on the points that were plotted on the 
X Chart. The stop for this spindle was then 
adjusted and we note that there was an over- 
compensation of about 1.25 thousandths on the 
low side, Figure 12. The job-setter then ad- 
justed upward and succeeded in centering this 
spindle. 


Datum Dimensions A and B for spindle No. 1. 
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We then turned our attention to each of the 
other spindles. It was found that some spin- 
dles were high while others were low. Over 
a period of about three hours by constantly 
checking with the charts, we were able to ad- 
just each of the stops for the spindles and fairly 
well centered all spindles. Note that during 
this time the X points plotted for Spindle No. 
1 remained within our control limits. As time 
went on we were able to maintain a well con- 
trolled process for this machine and all spindles 


showed controlled variation with X points 
within the control limits. 


Control Achieved 

Our 100% inspection checkers further cor- 
roborated the controls shown on the charts. 
Figures 13 and 14 indicate what was found by 
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Fig. 13. Datum Dimension A for the six 
spindles after study and corrective action. 
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these 100% checkers during this control pe- 
riod. Note that both of these dimensions show 
very little variation in the average of each of 
the spindles. The overall average for both is 
approximately 2.5 while the dimensions for 
both vary from about .6 to 4.5. 

This confirms conclusively that the variation 
that had been predicted could be obtained with 
Quality Control procedures. The slightly wider 
distributions shown for these spindles exceed 
the calculated figures, but this was due to our 
inability to exactly center each spindle to with- 
in a few tenths of a thousandth. Also tool wear 
contributes to this slightly wider distribution. 


Training 
The charts were left at the job and all shifts 


were trained in the procedures for plotting the 
. « » Continued on page 206 


! SPINDLE | 

| 4g 

| | 
onal L , 
1 

. | 2 | 
| . | 

| | 

| | 

| | 

| 

{ 

| 

| 














E 
3 
| 
Q 


4 








| 
| 
U | 
T 
| 


ia F 








TOOLING and PRODUCTION 


! 
+ 


j 
a 
=e 











COMBINE |b 











+5 
UPPER SPEC. LOWER SPEC. 


Fig. 14. Datum Dimension B for the six 
spindles after study and corrective action. 
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Grinding the sleeve diameter of a gear assembly. ‘ s Infeed grinding the bearing diameter of a cotton picker 
Cincinnati Firmatic 10” Plain Hydraulic Grinder. 5 spindle, Cincinnati Fimatic 6” Plain Hydraulic Grinder. 


Producing Low Cost Precision is a job for today’s 


CINCINNATI FILMATIC PLAIN *° 
HYDRAULIC GRINDERS 


According to a recent survey, you could replace . 
many of your old centertype grinders now with 
new machines, and immediately gain two big 
advantages: 

1) Higher production at a lower cost 

2) Closer accuracy 
Here’s the way in which Cincinnati Fitmatic Plain 
Hydraulics, the 10” size for example, help you 
attain these desirable results: FiLMATIC grinding 
wheel spindle bearings are an outstanding factor 
in producing low-cost precision, they never require 
adjustment or mdintenance; two-speed manual 
table traverse aids the operator in quickly setting 
up the machine; the table traverse stroke consist- SWING LENGTH 
ently reverses within an accuracy of .004”, making DIAMETER & BETWEEN CENTERS 
it safe to traverse grind close to shoulders. Infeed 
jobs can be handled with a minimum of operator 


attention through the Automatic Infeed Equipment. 
More information about these producers of low- 
cost precision will be found in Sweet's Machine 
Tool Catalog, and complete data may be obtained 


by writing for catalog No. G-603. 
CENTERTYPE GRINDING MACHINES + CENTERLESS 
CINCINNATI GRINDERS INCORPORATED  cRiNDING MACHINES  CENTERLESS LAPPING 


CINCINNATI 9, OHIO MACHINES ¢ MICRO-CENTRIC GRINDING MACHINES 
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Wide range of 
CINCINNATI FILMATIC 
Plain Hydraulic 
Grinders 
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INDUSTRY USE QUALITY CONTROL? 


during which period statistical quality 

control methods have been increasingly 
popularized throughout American industry in 
general, rather widespread surprise has been 
expressed because these concepts have not been 
more widely accepted and utilized by the basic 
steel producing industry. The causes for such 
expressions are believed to be several. 

First of all, the steel industry historically has 
been organized to use numerous statistical 
techniques in process and product analysis, 
although this may not have been apparent to 
the average observer. As a matter of record, 
the first formal organization of a “society” com- 
posed of individuals dedicated to the problems 
of applying the techniques of statistics to in- 
dustrial problems was April 19, 1941. A large 
majority of the founding members were from 
the steel industry and the founding grew out 
of a meeting of six men in October of 1938, all 
associated with that industry. 

One would naturally think that in the light 
of these conditions the utilization of the more 
modern concepts such as the control chart, 


| feomees THE PAST TEN YEARS, 





by Wade R. Weaver, Director 
Steel Conservation & Quality Control 


REPUBLIC STEEL CORPORATION 
Cleveland, Ohio 








inspection sampling, variance analysis, correla- 
tion, and the like would have found rapid and 
enthusiastic acceptance. Such thinking would 
ignore an established heritage, for this industry 
perhaps more than any other has been steeped 
in tradition. It has appeared to be abnormally 
resistant to change, but from long experience 
it has found the old adage “make haste slowly” 
to be a sound one. 

Second, the very nature and great complex- 
ity of the steel making process and its tech- 
nological control did not attract as high a per- 
centage of individuals with mathematical and 
statistical training as did some other industries. 
The heavy end of process control lay in the 
hands of the metallurgical groups, and in re- 
cent years the metallurgists have been hard 
pressed to keep pace with the rapidly develop- 
ing metallurgical phases of the industry and 
have found little time to advance their know]l- 
edge of statistics. Because the industry felt 
it advisable to train individuals with a broad 
knowledge of steel plant operations to apply 
statistical procedures to current problems, 
rather than to try to teach the steel business 
to an individual well grounded in statistics, the 
training of competent and qualified personnel 
has been a problem of considerable magnitude. 

Third, since the bulk of the early quality 
control experiences, literature, case histories, 
etc., had developed around the repetitive- 
... Continued on page 95 
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r L A Lisl ¢ i & na Cadillac PLA-CHEK Gages are available 


in a complete range of sizes from the 
; , . easily portable 6” and 12” models for 
Height gage and micrometer settings are 5 to 20 smaller jobs, to 24”, 36” and 48” models 


times faster with Cadillac PLA-CHEK than with for larger- inspections. Precision-made 
other methods of comparable accuracy. Less than risers may be used with PLA-CHEK Gages 
15 seconds establishes any dimension within a 24” —increasing the range of each 6” to 12”. 
range to limits of less than .0001”. No auxiliary 


gage blocks necessary—PLA-CHEK is totally self- 


contained. Dimensions are taken from the surface 
plate or from a base line on the work. Send coupon CADILLAC GAGE COMPANY 


TODAY for complete details! P.O. BOX 3806, DETROIT 5, MICHIGAN 
Without obligation please rush complete information 


on the Cadillac PLA-CHEK Gage line to: 
Name__ 
Company 


COMPANY kK 


P.0. BOX 3806 + DETROIT 5, MICHIGAN Cy 
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OTARY FILES THAT OUTLAST 
STEEL FILES 50 TO 100 TIMES LONGER 







In sizes from 
1/8” to 1 1/2” 


An invaluable replacement for hand files and 
grinding wheels. Carburs cut easier and faster; 
stay sharp; hold their form. They reduce burring 


time, filing and cutting time—and generally in- 


crease efficiency in these operations in all types 


of production. 


CARBURS last 50-100 times 
longer than steel files. 


CARBURS cause less replace- 
ment and permit lower inventories. 


CARBURS stay sharp—cut eas- 
ier—reduce operator fatigue. 





CARBURS cut faster—can be 
run at higher speeds. 


CARBURS produce more work 
— quicker. 


CARBURS hold their form—do 
not break down. 


CARBURS produced by the 
originators of carbide rotary files. 


The first carbide rotary files ever to be produced 
Send for new catalog showing specifications of all sizes. 
‘ THE PLUS IN PRECISION 
. —2 
INDUSTRIES, INC, 


1719 FERRIS AVENUE, LINCOLN PARK 25, MICH. 


DESIGNERS AND MANUFACTURERS OF: SPECIAL AND STANDARD CARBIDE CHROME PLATED AND STEEL GAGES 
CARBIDE ROTARY FILES © ALSO FACILITIES AND SKILLED PERSONNEL AVAILABLE FOR PRECISION PARTS PRODUCTION, 
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.. . Month’s Talk, from page 42 
graphing the interpretation of 
these senses through to the ma- 
chine primarily by the use of 
hands. 


Operator Aids Built In 

We have seen machine design 
grow with a continuous effort to 
provide mechanisms which 
would minimize the effort and 
the responsibility of the man. 

Many of these designs were 
not particularly directed towards 
the transfer of skill of the opera- 
tor but primarily to help the op- 
erator conserve strength, reduce 
fatigue, and also place at his con- 
venience refinements for control. 





Work-loading mechanism 
and cycle-operating control on 10” 
semi-automatic machine for grind- 
ing valve plugs. 


Hydraulic footstocks, power 
wheel head traverse, automatic 
coolant shut-off, grinding gages, 
selectable feed controls, booster 
features for mass movements, 
vee work supports, hydraulic au- 
tomatic steadyrests, and built-in 
truing devices are examples of 
these design results. 

The challenge of the future 
will be to take the most difficult 
of the human attributes of skill, 
and mold them into machine de- 
sign. The simpler problems al- 
ready have been absorbed. This 
progressive transfer of operator 
skill to the machine is funda- 
mentally what is involved in the 
design problems of the present. 


What Is Involved 


As we move into the engineer- 
ing of our cylindrical grinding 
machine to make it fully opera- 
tive without the human, we 
struggle with detailed problems 
which give us opportunity for 
humble recognition of ourselves 
as humans. We sometimes re- 
flect and think of how the Lord 


... Continued on page 96 
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STANDARD BORING BAR SETS 


for use on all Makes and Types 
of Boring and Milling Machines 


a ] 
eee is eh AB Re pee” 


Discuss your Standard Microbore Boring Bar Sets 
are available in a wide range of sizes with 


tooling problems 
Morse Taper or Milling Machine Taper Shanks. 


with our 
Microbore specialists Send for new illustrated Catalog. 


DE VLIEG MICROBORE COMPANY 
480 Fair Avenue, Ferndale e Detroit 20, Michigan 
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-».a performance report on another Kennametal grade with ideas you can use to cut machining costs 


New Kennametal profiling tool, with clamped K4H grade insert, 
machining pinion gear blank on New Britain + GF+ Copying Lathe. 
The Lathe’s hydraulic system operates the copying slide and 
actuates several automatic functions. 


100% increase in surface speed 
on New Britain +GF+ Copying Lathe 
with new Kennametal* K4H Profiling Tool 


A series of tests were run to determine which tooling would best 
utilize the performance potential of this New Britain +GF+ Copying 
Lathe in profiling SAE 8720 steel pinion gear blanks. 

With K4H inserts clamped in new Kennametal PT Style Tools, 
these tough pinion forgings were profiled at 850 RPM. The machin- 
ing time averaged 32 seconds, holding plus or minus 0.001 inch on 
all diameters. The depth of cut on each side was 3% inch. An average 
of 220 pieces were machined per grind. 

Prior to testing K4H inserts, the maximum lathe speed practical 
with standard brazed carbide tools was 425 RPM. 

The 100 percent increase in surface speed made possible by the 
use of K4H inserts permitted fuller utilization of the capabilities of 
this new, versatile, high speed lathe. A20 


*Registered Trademark 





K4H is a hard grade with unusu- 
ally high strength which makes it 
suitable for roughing scaly, abra- 
sive steel castings and forgings 
where both edge-wear and crater 
resistance are required. Versatile 
K4H is also an excellent grade for 
interrupted cutting and, when used 
as a brazed tool, for a variety of 
finishing operations where the chip 
load is light. 


a EDGE- WEAR RESISTANT pe 
————————— BATER- RESISTANT 
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KENNAMETAL’ Grade Selection System 
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The easy-to-use grade selection 
guide shows that K4H is harder 
than K2S—more crater resistant 
than K6—more edge-wear resist- 
ant than K3H. It is an intermedi- 
ate grade having a wide range of 
application. Where greater edge- 
wear or crater resistance is desired, 
performance can be improved sim- 
ply by changing to the grade indi- 
cated on the guide. 

Across the country, over 150 
Kennametal Tool Engineers are 
helping plants solve their machin- 
ing problems by analyzing tool 
wear—helping select the tool or 
grade best suited for the job—con- 
ducting in-plant training programs. 
You’ll find Kennametal Offices 
listed in the classified sections of 
telephone directories in principal 
cities. Call your nearest Kenna- 


| metal Tool Engineer, or write to 


KENNAMETAL INc., Latrobe, Pa. 


INDUSTRY AND KENNAMETAL..-xxernees IN PROGRESS 
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MINING TOOLS e METAL AND WOODWORKING TOOLS e ABRASION, CORROSION, WEAR AND HEAT RESISTANT PARTS 
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_. . Steel Industry, from page 90 


ly produced type of products 
such as machined parts, small 
components, ammunition, and 
the like, considerable difficulty 
was experienced by the early ad- 
vocates of quality control in the 
steel industry in usefully apply- 
ing the principles which had 


proven so effective in other in- | 


dustries. 


It was unfortunately true, and 
still is among an extraordinarily 
high percentage of people ac- 
quainted with modern quality 
control, and even among many 
of its addicts, that this new man- 
agement tool was considered an 
“inspection tool.” Not that the 
steel industry had no inspection 
problems; it had plenty of them. 
But the sampling inspection 
techniques which worked so 
nicely in an automatic screw-ma- 
chine shop did not make manifest 





their ready application to steel | 


plant inspection. 


Product flow and the very | 


buildings which housed it often 
made standard sampling inspec- 
tion procedures seem insur- 
mountable in application. Defec- 
tive product did not appear to 
conform to the laws of chance 
and probability, being definitely 
non-randomly distributed, and 
measurements seemingly re- 
quired for quality control analy- 
sis proved inaccessible. The mag- 
nitude of batches of material be- 
ing handled at high temperatures 
posed many problems. To apply 
advocated inspection methods to 
qualify a lot of material, to de- 
termine its quality level, would 
frequently result in holding up 
not only several carloads of ma- 
terial, but at times even entire 
trainloads. This proved incom- 
patible with plant layouts, ware- 
housing and handling facilities, 
as well as necessary product flow. 


In short, applying the recog- | 
nized and proved techniques of | 


quality control to the production 
of steel presented a brand new 
series of problems in the field. 


Progress was slow, painfully so | 


at times, but it was positive and 
sound. During the past two years 
it has proceeded at a vastly ac- 
celerated rate and it can be truly 
Stated that the industry appears 
to be on the brink of cashing in 
on its applied imagination, deter- 
mination, and education. 


To the American Society for 
Quality Control’s Metals Techni- 


. .- Continued on page 98 





New Gorton 2-28 Brings You 
»Two High-Efficiency Mills 
in One Money- 
Saving Unit 


The Gorton Receptor Ram makes 
the new 2-28 a true multi-purpose 
machine . . . “tailor-made” for all. 
die-mold-machine shops. Con- 
sider the facts: 


HORIZONTAL MILL 


VERTICAL MILL 
(Super-speed ) 


DUPLICATOR (Sim- 
ply add a duplicator 
head and a duplica- 
tor table.) 


NOTE: You can 
switch from horizon- 
tal to vertical high- 
speed milling in 
5 minutes or less. 

























Gorton 


— Save space and capi- 
the 2.28 set gor 


increase production 
facilities at the same 
time. 





e.. as a horizontal mill. 


e@ Fullwidth knee, 24% 
inches wide, provides ex- 
treme rigidity. Even under 
heavy cutting loads, there’s 
no sag or twist. 


@ New lubrication system 
dissipates heat to prevent 
spindle “growth” ...to pro- 
mote full use of spindle 
horsepower . . . to end the 
necessity for adjusting cut- __ | for die-and- 
ter depth to compensate for = moldduplicating. 
differences between “hot” 

and “cold” operation. 


@ High-speed head delivers spindle speeds up to 4000 rpm. Hori- 
zontal spindle: up to 2000 rpm — 714, 10 or 10/5 hp at spindle nose. 


@ Double-extension feature of the Receptor Ram greatly increases 
work area, vertical capacity and transverse cutting capacity on either 
the Gorton 2-28 or 3-34 Horizontals, 


‘@ Down time and maintenance are drastically reduced by true unit 
construction features. A removable coolant pan speeds sump clean- 
ing and coolant changing. 


@ Overload protection automatically safeguards expensive cutters. 
A horsepower-load meter constantly indicates cutter condition and 
operating efficiency. 

@ Full directional front and rear controls are interlocked. 

You can’t afford to overlook this Gorton Horizontal with Receptor Ram. It 


could produce more profit per dollar invested than any other machine you 
have. Fill out and mail the coupon. 


+) Latateg 
lies cS 
G E oO R G E . Picase send at once Bulletin 1655-1210 
/ and data on Gorton Horizontais. 




















MACHINE CO. : Title 
Address 
1210 Racine St., Racine, Wis., U.S.A. City, State 


A7788-% 
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MODERN 
ASSEMBLING 
EQUIPMENT 


POWER 

SCREWDRIVERS and 
SELECTIVE PARTS FEEDERS 
will give you outstanding 
performance: greatly step- 
ped-up assembly speed, 
lower costs, accuracy and 
uniform results. 





2827 W. FORT ST. DETROIT 16, MICHIGAN 
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. . « Month’s Talk, from page 92 


must be smiling at us to see what 
a mess we make of these engi- 
neering probleins when we our- 
selves are such a wonderful per- 
fectly engineered composition of 
matter, motion, power and con- 
trol. 

Consider a conventional pre- 
cision cylindrical grinder and 
observe what the machine does 
and what the operator as a hu- 
man contributes. He places the 




















































Fig. 2. Work-conveyor arrangement 
on machine shown in Figure 1 


iates the use of the power within 
the machine to rotate this work, 
traverses his wheel to remove the 
desired stock under conditions 
which the material and the ma- 
chine will accept. He controls 
the size and the finish, readily 
making adjustments for the 
many variables involved when 
grinding. As he progresses he 
arrives at decisions by seeing and 
hearing, which results in such 
elements as size control, finish, 
wheel-wear adjustment, wheel- 
dressing, and compensates at his 
will to remedy or correct. 





Mechanical Problems 


If our design attempts to do 
these same things by removal of 
the services of man, we are faced 
with many difficult mechanical 
problems to solve. It is not too 
difficult to place work in and out 
of a machine; but, the masses and 
motions, as well as powers to ac- 
complish such an operating me- 
chanism, create considerable lim- 


physical space, acceleration, de- 
celeration, smoothness of opera- 
tion, reliability of operation with 
minimum of wear and servicing. 

Rotating turrets, chain con- 








tracks, positive action gripping 











... Continued on page 100 
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TECHNICAL BOOKS 


PLASTICS MOLDS bv Gordon B. Thaver 
Tells how to estimate, design, build and use plastics molds. 22 chap- 
ters (272 pages) of plastics tooling and production KNOW-HOW. 
More than 200 illustrations, tables and charts. 
$3.49 per copy 





DIAMOND TECHNOLOGY by Paul Grodzinski 
The only standard work on the subject and the only book of its kind 
in technical literature. 784 pages, 93 working tables, and over 486 
photographs and drawings. $10.00 per copy 





GEARS for Small Mechanisms by W. O. Davis 
20 chapters, profusely illustrated covering everything from The 
Theory and Practice of the Design of Very Small Gears to The De- 
sign of Tools for Cutting and Generating Gear Tooth Forms. 
$5.00 per copy 





DIE ESTIMATING Fourth Edition 
Provides the KNOW-HOW and SHOW-HOW for determining what 
it takes in units of time to build a die. 62 pages of shop-proved data, 
26 time value tables and 27 scale drawings. $3.00 per copy 


KNOW-HOW LIBRARY SERIES 


PRACTICAL QUALITY CONTROL 
Timely, instructive and written in the KNOW-HOW, TELL-HOW man- 
ner, this 36 page collection of articles and case-histories by top-flight 
authorities takes the study of Quality Control out of the “armchair” 
textbook category. $1.00 per copy 





COLD FORMING OF THE STAINLESS STEELS 


by Lester F. Spencer 
28 pages of KNOW-HOW on the blanking, punching, perforating, and 
bending, forming, deep drawing and spinning of the stainless steels. 
1.00 per copy 





MACHINING, HEAT TREATMENT & PICKLING 
OF THE STAINLESS STEELS 
by Lester F. Spencer 
36 pages on the working of stainless — including drilling, tapping, 
threading, reaming, skiving, milling, broaching and shaving, plus heat- 
ing and quenching procedures. $1.50 per copy 


HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, Ohio 5 


Die Estimating «oociccccae $3.00* each 
Practical Quality Control ...$1.00% each t 





Gentlemen: please send me at once: 












































; ry Cold Forming of the 
Pipaties BANGS ..ncvsscceus $3.49* each tee A A $1.00® each Ff 
Diamond Technology ..... $10.00 each Machining, Heat Treatment & 
Pickling of the Stainless 

EEE OCCT $5.00* each BONE: .c.ccvtelaute maaan neu $1.50* each P 
Open account ship- 

NAME TITLE ments on company i 
purchase orders, Oth- 

COMPANY erwise check with ff 
| order, please. No 

STREET. C.O.D.’s please. *Ohio t 
customers add 3% 
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cal Committee goes much of the 
credit for sparking coordinated 
programs leading to a better un- 
derstanding of mutual problems. 
The astonishing growth of that 
Society (current membership is 
over 8,500) is reflected in the ac- 
tivities of its many committees 
and divisions, of which the 
Metals Technical is one of the 
most active. Through broadly 
conducted surveys, the sponsor- 
ing of technical presentations at 
the Society’s national conven- 
tions and other allied activities, 
the committee has already 
proven of great value to the steel 
industry, among others. 

Today most steel producers 
have quality control departments 
and programs of one type or an- 
other in effect. These vary from 
the single individual engaged in 
process control or study, through 
groups allied with other depart- 
ments, up to the fully integrated 
department completely on its 
own and reporting directly to top 
management. Since metallurgical 
departments historically have 
been the watchdogs of steel prod- 
uct quality, and where not act- 
ually controlling the inspection 
operations have at least held a 
heavy hand on them, it would be 
natural that quality control 
would find itself frequently tied 
to metallurgical departments. 
This parallels the situation in 
many other industries where 
quality control has developed as 
a branch of inspection. 

Industry-wide surveys indicate 
this particular organizational 
structure to be quite a popular 
one, although some producers 
have set up quality control as a 
direct staff function reporting to 
the top production official. In 
such cases almost every opera- 
tional area plus some others is 
reached at least to some extent 
by the quality control depart- 
ment. Investigations and controls 
cover raw materials, blast fur- 
nace, coke plant, melting, heat- 
ing, rolling, inspection, metal- 
lurgical, finishing, safety, over- 
time, personnel, market research, 
customer relations, claims, and a 
lot more areas. 

This would make it seem cer- 
tain that quality control installa- 
tions which are subservient to 
some other technical branch 
might be restrictive in their po- 
tential coverage. This will be 

. ». Continued on page 103 
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Ask on your letterhead 
for Bulletin ‘'T- 10.” 





Holes on extremely close centers vary in diameter 
from Vig" to '/6". The valve body has 33; the cover, 18. 





“—BUT OUR PRODUCTION 
RUN IS LIMITED.” 


“SO WAS THE RUN ON THIS AUTOMATIC 





TRANSMISSION PART, BUT”... . -+ 


HERE'S HOW ZAGAR TOOLING 
SAVED MONEY HAND OVER FIST 








This aluminum die casting is processed 
in its entirety by Zagar planning, except 
for milling two faces. Two lines of Zagar 
standardized self-clamping drill jigs 
ream, tap and drill both valve body and 
cover. With 24 heads and 24 fixtures, 
Zagar performs work on 51 holes on 


CIRCLE INFORM-A-GRAM KEY NO. 991 


close centers. Step tools take care of 
reaming and burnishing. The fixtures 
were designed to compensate for slight 
inaccuracies in the die casting. Thus has 
Zagar engineering solved an acute prob- 
lem of limited production without the 


purchase of costly special machines. 


ZAGAR TOOL, INC. 
24000 LAKELAND BOULEVARD e CLEVELAND 23, OHIO 


TOOLS FOR INDUSTRY 


and SPECIAL MACHINERY 








sure way fo get 
a quality die set 


“USE DETROIT DIE SET,” stamped on your 
blueprint, means you have specified a die set 
for accurate die work, fast mounting and long 
life . . . because of Detroit's high standard 
of factory-built and factory-tested precision. 


DIE SET 
CORPORATION 


a 
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.. . Month’s Talk, from page 96 : 
fingers are representative of such’ 
designs and are illustrated iq 
Figures 1, 2, and 3. 

Size control also can be solved" 
readily by modern design using” 
electrical, hydraulical, or pneu. 
matic arrangements with a high 
degree of amplification, tele 
graphing to some other contro 
circuit the completion of th 
cycle of operation when the ins 

whe: | 
' 


\, » ~~ 
\\a 
x! 
Fig. 3. Right-side view of chain- 
type loading fixture with work 
loaded in position on 10” full auto- 
matic grinding machine. 


strument and its mechanism has * 


recognized the desired size. 
Feeding motions for the grind- 
ing wheel have developed from 
simple manual operations to au- 
tomatic type. A modern design 
of feed motion is illustrated in 


Figures 4 and 5. Here, the posi-’ 


FORWARD REAR 
TOTAL MOTION OF SLIDE 





RAPID 


BACKLASH AND 
{SHOULDER FEED 


~—> BODY FEED 
| FINAL FEED FoR SIZE 
| AND FINISH 
F a > —_—__—_—_—_ 
a . 
ROTATING PUSH-PULL 
FEED SCREW 








Fig. 4. Schematic diagram of grind- 
ing-wheel feed motion. 


tioning motions not involving ac= 


curacy are provided by a hydrau- 


lic cylinder which serves to push- 
and pull the wheel slide through’ 


the contact of the half-nut with 
the feed screw. Refined motions 
are provided by rotation of the 
screw, the nut being fixed to the 
slide. Power for rotation is from 


a hydraulic cylinder imparting: 
..- Continued on page 108° 
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| TRACER CONTROLLED MACHINING APPLIED 
TO THE VERTICAL MILLING MACHINE 





Mr. Duplicator 


MR. DUPLICATOR SAYS—“Walker, we see 
many of the new milling machines feature auto- 
matic controls and duplicating forms from a 
template. How can you compete with these new 
ideas in milling with your Duplicator?” 


WALKER SAYS—“Our first hydraulic Duplica- 
tor was built to go on a milling machine about 
25 years ago and in all this time our Duplicators 
have made the ordinary milling machine perform 
as accurately and as easily as these expensive 
special milling machines that you speak of. For An INDEX Vertical Milling Machine equipped with 
example we wish to bring to your attention the cen : 
INDEX vertical alias Sashien. This is an + Fe Capea 
inexpensive mill and as you know very accurately 
built. It is capable of making many precise parts 
with a good man operating it, but with the ad- 
dition of the WALKER hydraulic Duplicator production can be increased from 4 to 20 times on the production of 
many parts. This is accomplished through hydraulic feeds controlled by our tracer valve, replacing cross and longi- | 
tudinal feed screws with hydraulic cylinders, and through the use of various other valves.” | 
| 





WALKER DUPLICATORS are able to mill any shape tha* it is possible to get a tracer and cutter into. WALKER } 
hydraulic Duplicators are being used to great advantage on the INDEX mill at the Quick Tool Co. in Chicago. Great 
accuracy and speed are being obtained on many jobs that are impossible by any other means. The Quick Tool Co. § 
is one of Chicago’s most aggressive manufacturers. They have quite a number of WALKER hydraulic Duplicators 

that have been installed over a long period of time. They believe in Tracer Controlled Machining! 


WALKER DUPLICATORS are not placed on small mills only, as we have them on some of the largest mills built. J 
We do not confine ourselves to building Duplicators for milling machines only, but for other machine tools as well; } 
such as: lathes, planers, shapers, boring mills, (both horizontal and vertical) and special machines. We are the 
largest manufacturer of hydraulic Duplicators, a place we have held for the past 25 years. 


Let us help you! We will be glad to work with you on anv of your problems. Write or call us today! Phone 7871. } 


REPRESENTATIVES IN PRINCIPAL INDUSTRIAL AREAS 


Walker Wiiimanmeininarn 


P.O. Box JJ} 9 STANDISH, MICHIGAN 


Pioneer Designers and Builders of Precision Duplicating Equipment 
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more fully realized and appreci- 
ated with the passage of time and 
expansion of the areas covered 
by these activities is certain to 
result. Companies whose exper- 
ience with quality control covers 
eight to ten years are definitely 
becoming aware that the poten- 
tial field has hardly been tapped. 


There are numerous cases of 
concentration on research prob- 
lems, both of the pure research 
nature as well as process re- 
search. Despite the rapid ad- 
vances made in the entire field of 
steel production during the past 
15 years, there is still much that 
remains an art rather than a 
science. Although a great deal 
is known about the blast furnace, 
open hearth, electric furnace and 
bessemer operations, recent 
quality control investigators are 
amazed at how much is obviously 
still unknown. Immeasurable 
benefits lie ahead if certain per- 
plexing problems can be solved 
effectively. 

Such research requires individ- 
uals of unusual experience com- 
binations, a long exposure to the 
operations, some of which do not 
repeat themselves very often, 
and a strange combination of 
imagination, determination, curi- 
osity, and desire. Since quality 
control is so admirably suited to 
the design of experiment, re- 
searchers can no longer afford to 
be without its benefit. Such in- 
dividuals are extremely hard to 
find within the steel industry and 
are practically impossible to find 
outside it. This magnifies the 
problem of training, always the 
bottleneck right from the outset. 

All companies, in discussing 
expansion of their quality control 
operations, complain of the 
dearth of qualified people. Not 
qualified statisticians, but com- 
petent and experienced steel 
people fortified with quality con- 
trol training of a practical nature. 
This latter adjective means ac- 
tual experience, not academic ex- 
posure. 

Government procurement 
agencies, and especially those as- 
sociated with the several armed 
services, are pushing with in- 
creasing intensity for the inclu- 
sion of quality control sampling 
plans on materials inspection and 
release as part of the contractual 
obligation. Many contracts not 
only include such plans in the 

- « « Continued on page 106 
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Pratt « WHierey 


Here is a Pratt & Whitney Team specifically designed and manufactured to help you pro- 
duce highly accurate ANPT (Aeronautical National Pipe Taper) Threads that successfully 
meet the rigid Military Specification MIL-P-7105. 

P&W ANPT Taps are made from selected high speed steels, correctly designed, carefully 
manufactured and expertly heat treated. Width of crest and root flats are controlled to the 
required close tolerances. They will deliver long wear life and produce threads to ANPT 


st d ds c istentl 





P&W ANPT Gages check taper, diameter and form of the thread to the specified limits. 
They tell at a glance if ANPT threads meet the requirements of the specification MIL-P-7105 
and will assemble correctly. Four different gage types are supplied. For checking internal 
threads, a double-end thread plug (L-1 and L-3) and a single-end 6-step plain taper plug 
are used. For checking external threads, two Tri-Roll Gages, one threaded and the other 
plain taper, are commonly used. 


Two other alternate types for checking external threads are also available. All four are 
approved by the Air Force, Army and Navy as meeting their inspection requirements. 


SEND NOW FOR COMPLETE INFORMATION 


®, 


Ree 
eee 


Pratt « WHitNey 


DIVISION NILES-BEMENT-POND COMPANY 
15 Charter Oak Bivd., West Hartford 1, Conn. 
Please send my free copy of P&W ANPT gage Circular No. 549-1. 
NAME 
POSITION 
COMPANY 
CO. ADDRESS 
CITY 
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QUALITY CONTROL... 

A comprehensive 52-page manual 
on statistical quality control has been 
published by Marchant Calculators, 
Inc., Oakland 8, Calif. Through ex- 





tensive use of photographs, charts, 
graphs, and mathematical formulas, 
the booklet covers how Q.C. ties in 
with all phases of the manufacturing 
picture — design, planning, engineer- 
ing, tooling, purchasing, production 
control, and inspection. 

Circle Inform-A-Gram No. Cl. 


SHELL MOLDING... 


An informative, illustrated manual 
on shell molding — demonstrating 
how this casting process has reduced 
machining and finishing costs as well 
as foundry casting time — has been 
announced by the Chemical Materials 
Department of General Electric Co., 
Pittsfield, Mass. The 28-page bro- 
chure (CDC-272) describes the latest 
developments in shell molding, and 
the benefits offered by this process. 
The latest information on resins and 
new foundry techniques in this grow- 
ing industrial field are contained in 
the practical handbook. Shell mold- 
ing, itself, is a new foundry process 
designed to make thin sand molds 
for the production of smooth, accu- 
rate castings. Case histories, testing 
methods and production techniques 
are comprehensively treated in the 
publication. 

Circle Inform-A-Gram No. C2 


For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


FIRE SURVEY... 


A 57-page survey on fire hazards 
and safeguards for the metalworking 
industry has been published by the 
National Board of Fire Underwriters, 
85 John St., New York 38, N. Y. The 
booklet contains statistics on fire 
losses in both light and heavy metal- 
working plants since 1942 and points 
out old fire causes. 

Circle Inform-A-Gram No. C3. 


ANCHORING DATA... 


A new illustrated technical bulle- 
tin entitled “Anchoring Bearings, 
Bushings, & Non-Moving Parts in 
Machinery” has been released by the 
Cerro de Pasco Corp., 40 Wall St., 
New York 5, N. Y. This bulletin 
contains valuable information on the 
subject mentioned in the title. It 
describes methods that have result- 
ed in substantial savings in time and 
labor for many firms. 

Circle Inform-A-Gram No. C4. 


SCREW THREADS... 


A regular encyclopedia of screw 
thread information is the new 52- 
page manual now available from the 
Greenfield Tap and Die Corp., Green- 
field, Mass. The booklet contains 
such helpful data as constants for 
finding screw thread elements; the 
basic point in. thread measurement; 
the unified thread system; screw 
thread tolerances; and limits for 
threaded products. All the subjects 
discussed are accompanied by dia- 
grams, charts and drawings. Also, 
major specifications and dimensions 
are included in the publication. 
Circle Inform-A-Gram No. C5. 


CONVERSION GUIDE... 


A handy wall chart showing the 
new designation system for wrought 
aluminum and wrought aluminum 
alloys has been prepared by Kaiser 
Aluminum & Chemical Sales, Inc., 
Industrial Service Division, 1924 
Broadway, Oakland 12, Calif. The 
conversion guide indicates old and 
new designations in easy-to-read 
bold type. It may be used either as 
a wall chart, or punched and inserted 
in a three-ring binder. The new 
four-digit system developed by the 
Aluminum Association became ef- 
fective the first of this month. 
Circle Inform-A-Gram No. C6. 
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STOCK SIZE CHART... 


A large wall chart showing stock 
sizes of Uddeholm flat ground tool 
steels and drill rods is available from 
Uddeholm Company of America, Inc., 
155 E. 44th St., New York 17, N. Y. 
Circle Inform-A-Gram No. C7. 


RUST CHART... 


A new rust preventive chart (No. 
954) is now available from the Nox- 
Rust Chemical Corp., 333 N. Michi- 
gan Ave., Chicago 1, Ill. Listed on 
the chart are those packaging and 
preservation materials which the 
company produces in conformance 
with various military specifications. 
Also included are detailed properties 
of a number of products of interest 
to firms doing industrial or military 
contract rustproofing operations. 
Circle Inform-A-Gram No. C8. 


“LOST WAX” GUIDE... 


This pocket-sized booklet is writ- 
ten as a guide to metal working ex- 
ecutives and design engineers who 
wish to build a file on both the bene- 
fits and limitations of the “lost wax” 
investment casting process. Besides 
a description of the process, this 
newly-published brochure also dis- 





cusses in detail many basic design 
principles as they apply to the in- 
vestment casting processes. A ma- 
terials chart listing physical proper- 
ties and use of some of the more 
popular metals is also included. To 
obtain your copy of this booklet 
write to Midwest Precision Casting 
Co., Dept. TP, 2790 Grand Ave., 
Cleveland 4, Ohio, or— 

Circle Inform-A-Gram No. C9 
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CAM MILLING ... 

This booklet is designed to ac- 
quaint the mechanic with the vari- 
ous methods and attachments that 
may be used in milling cams. Writ- 


METHODS OF CAM MILLING 


ten in non-technical language and 
illustrated with numerous opera- 
tional photographs and sketches, it 
will prove helpful in providing the 
basic information in the setup and 
machining of cams. The booklet is 
available from the Kearney & Treck- 
er Corp., Milwaukee 14, Wis. 

Circle Inform-A-Gram No. C10. 


HACK SAWS... 


Suggestions on how to use and 
maintain hand and power hack saws 
are contained in a booklet available 
from The Simonds Saw and Steel 
Co., Fitchburg, Mass. Included in 
the publication are specifications on 
both tungsten high speed power 
blades and “weld-edge” shatterproof 
power blades. 

Circle Inform-A-Gram No. Cll. 


SHOCK & VIBRATION... 


Devoted exclusively to shock, vi- 
bration, and noise isolation is a new 
periodical published by the Barry 
Corp., Watertown, Mass. Called 
“Shock and Vibration Control 
Notes,” this new technical house or- 
gan, published quarterly, is intended 
to provide a medium for the collec- 
tion and propagation of ideas and in- 
formation in the shock and vibration 
fields. For information on how to 


receive this publication, write to the 
Barry Corp., or— 
Circle Inform-A-Gram No. C12. 
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LIFT TRUCK KIT... 


A method for predetermining the 
time necessary for fork lift trucks 
to perform specific operations has 
been provided in a work kit which 
will enable plants to apply fork lift 
truck standard performance data. 
Included in the kits, which are avail- 
able from The Yale & Towne Mfg. 
Co., 11,000 Roosevelt Blvd., Phila- 
delphia 15, Pa., are typical materials 
handling examples to demonstrate 
the standard technique for applica- 
tion of the data as well as charts that 
provide times for the basic truck 
motion elements. Also included in 
each kit are a quantity of work 
sheets which can be used in the eval- 
uation of standard performance times 
for specific fork truck operations. 
Circle Inform-A-Gram No. Cl3. 


CONVERSION CHART... 

A chart giving comparative catalog 
numbers of over 100 items is avail- 
able from the Northwestern Tool & 
Engineering Co., 116 Hollier Ave., 
Dayton 3, Ohio. Among the items 
listed are quarter turn screws; 
shoulder screws; knurled head 
screws; latch bolts; fixture keys; 
spherical washers; National Course, 
National Fine, and spherical flanged 
nuts, tee nuts, coupling nuts; hand 
knobs, plain, tapped and reamed; flat 
washers; jig feet and rest buttons. 
Circle Inform-A-Gram No. Cl4. 


WELDOR’S GUIDE... 

A comprehensive and analytical 
study of hard facing, its application 
and its wear-resisting qualities wher- 
ever impact and abrasive conditions 
exist, is contained in a new 72-page 
pocket size brochure just off the 
press. Published by the Mir-O-Col 
Alloy Co., 312 North Ave. 21, Los 
Angeles 31, Calif., this publication 
incorporates the latest data and in- 
structions on hard-facing, as well as 
information concerning Mir-O-Col’s 
own line of hard-facing metals. A 
special section of the report, the ap- 
plication index, recommends specific 
hard-facing rods for over 1,000 indi- 
vidual pieces of equipment subject 
to impact and abrasion. 

Circle Inform-A-Gram No. C15. 





SAFE FEEDS... 

A helpful chart giving safe feeds 
for high speed drills includes drill 
diameters and safe feeds for cast 
iron, bronze or brass, drop forgings 
annealed, drop forgings heat treated, 
steel castings, and mild steel. The 
chart is available from Chicago-Lat- 
robe, 411 W. Ontario St., Chicago 10, 
Tl. 

Circle Inform-A-Gram No. C16. 


STRIP CALCULATOR ... 


A new and unique stainless steel 
calculator for finding weights is be- 
ing offered by Ulbrich Stainless 
Steels, Wallingford, Conn. The cal- 
culator works on the slide rule prin- 
ciple, but is simple to operate. It is 
designed to save time and trouble for 
ordering stainless steel strip. 
Circle Inform-A-Gram No. C17. 


SOLDER TEXTBOOK ... 


Just off the press is his authori- 
tative 80-page treatise on the subject 
of solder. The purpose of this book 
is to rectify the basic literature in- 
adequacies on solder and to provide 
the solder user with a thoroughly 


SOLDER 





. its fundamentals and usage 





scientific study of the industrial ap- 
plication and usage. Charts, tables 
and photographs are included in 
this booklet which is available from 
the Kester Solder Co., Dept. TP, 
4201 Wrightwood Ave., Chicago 39, 
Ill. Circle Inform-A-Gram No. C18. 


” MULTI-SPIRAL 


END MILL GRINDING FIXTURE 


Detachable 
Head 
Can be removed 
and used sepa- 
rately as shown 

below. 


COMPLETE 
SHARPENING 

OF END MILLS 

in your own shop 
This revolutionary new self-contained Multi-Spiral grinding fixture makes it easy to 


sharpen end mills COMPLETELY, in your own shop. It eliminates sending end mills 
out to be sharpened, saves time, saves money. Simple to operate. 


—Additional Features 
@ Do ‘‘Radial-Relief” by grinding in- 
side the wheel. 
@ Finish-grind spiral lips and end in 
one operation. 


@ left hand end mills ground as 
easily as sight hand. 





ina [a @ End mill can be ground with slight 
Use It With Cutter-Grinders taper, to mill parallel slot. 

Photo shows Multi-Spiral Head used sep- @ One million different leads, right 

arately on a cutter-grinder for long web and left hand. 

thinning, flute grinding, step grinding 

tools, etc. @ Reversing motor for left hand end 
mills. Eliminates throwing burr on cut- 
ting edge. 


| @ Hardened spindle and hardened 
| bearing bushings. 


@ Spindle has 1” hole. Set of bush- 
ings for end mill shanks, and special 
spindle for 5C Harding Collets are 
available. 


| @ Size: 31” long, 18” wide, 16” high. 
Weighs only 85 Ibs. 


Use It With Milling Machines @ One socket wrench fits all bushings 


The Multi-Spiral Head can also be used and spindle screws. 
separately on milling machines for mil- @ (Safety) grinding wheel is held in- 


ling any spiral, right or left hand. athe alanine due 


Send For Complete Details Now! 


Designers and Manufacturers of 
LL All Types of Special Cutting Tools 
y 


$400 N. Damen Avenue « Chicago 25, Illinois 


STEP TOOL COMPANY 
\4 


Phone: LOngbeach 1-5384 
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prime contract but impose upon 
the prime contractor the obliga. 
tion to see that they are similarly 
applied to any sub-contractors, 


Despite a written opinion by 
the officer then in charge of qual- 
ity control activities at Wright- 
Patterson Air Force Base, Day- 
ton, Ohio, to the effect that it was 
not contemplated that the re- 
quirements of specification MIL- 
Q-5923-A should be applicable to 
wrought steel products, requests 
for quotations on orders so spec- 
ifying are today being received 
with increasing frequency. 
Waivers of this requirement al- 
most invariably result upon re- 
quest. 


Most producers of steel prod- 
ucts find it necessary to refrain 
from accepting orders specifying 
material acceptance under sam- 
pling inspection in accordance 
with MIL-STD-105-A. The ap- 
plicability or inapplicability of 
such plans to most steel products, 
and especially to those products 
which represent the so-called 
continuously extended method 
of production, is a subject under 
current debate in many areas. 
Various groups are surveying 
and analyzing the attendant 
problems and, while it may be 
assumed that practical solutions 
will be found, it is certain that 
they will be slow in materializ- 
ing. 

Very few producers have or- 
ganizations sufficiently trained to 
administer and implement these 
plans. This means more educa- 
tion. Practically no companies 
have the handling facilities and 
certainly not the space that is 
presently understood to be re- 
quired. Certain specific proces- 
ses would lend themselves nicely 
to the use of such principles for 
control purposes. Most of them 
would not; again, at the present 
level of understanding. This is 
one of the most critical problems 
with which the industry has to 
cope, since the increasing use of 
quality control techniques by its 
customers is certain to have great 
impact upon the steel producing 
industry. It is hoped that these 
customers will recognize the dif- 
ficulties involved and appreciate 
that sincere efforts are being 
made to solve them. 


In an effort to provide a valu- 
able service to the problems of 
extending the knowledge of use- 


..- Continued on page 110 
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DIE DESIGNING AND ESTIMATING 


Fourth Edition 


New, completely nevised 
IS NOW IN PRODUCTION! 


Greatly enlarged, this new Fourth Edition is destined to continue as an invaluable die 
engineering tool — encyclopedic in scope, authentic in source material, and thoroughly 
proved as a most practical shop text and teaching aid. 


Based on the works “Die Designing” by Charles Bohmer and “Die Estimating” by George 
Dannes, DIE DESIGNING AND ESTIMATING has been widely used for many years in 
schools and apprentice programs, for both classroom and on-the-job training, and by die 
makers and die engineers as an authentic reference and refresher. 


In this new edition are: 


1. Greatly expanded chap- 2. Additional material on 3. New pages on job plan- 


ters on blanking, piercing, temporary and short-run ning, stock layout and 
combination, bending and dies and selection of die press tonnage determina- 
forming, drawing, and materials. tions. 


progressive dies. 


The new DIE DESIGNING AND ESTIMATING will be profusely illustrated and will 
contain many charts and graphs. 


Place your order now and it will be filled at the pre-publication price, $6.50* per copy. Price 
after publication, $7.50 per copy. 


Use coupon for ordering. 


Huebner Publications, Inc. 
1975E Lee Road, Cleveland 18, Ohio 
Gentlemen: 
Please ship when available _____. cepy (copies) of DIE DESIGNING and ESTIMATING, Fourth 
Edition, at the special pre-publication price of $6.50* per copy. 


(Note: price is $7.50 per copy if order is received after publication.) 





NAME (| re Open account shipments on 
purchase orders of rated 
companies. Otherwise, check 











COMPANY a must accompany order. No 
ADDRESS C.0.D.’s, please. 

*Ohio customers add 3% 
CITY _ZONE STATE sales tax. 





































































What a time-saver this Ellstrom “Build-Up” Set is 
when it comes to checking large dimensions to 
millionths of an inch accuracy! And versatile, too. 
Six round gage blocks in step series from one to six 
inches, plus a standard base one-inch high. To use, 
just select the right combination of blocks and wring 
them together on the 4” diameter base. Then add 
standard square or rectangular gage blocks to es- 
tablish the exact decimal dimensions desired! It’s 
. with far less chance of 


quick, easy, accurate . . 





Save time in gaging large dimensions 
with this new Ellstrom “Build-Up” Set! 


error, and none of the normal hazards encountered 
in building up large combinations with regular gage 


blocks. Won’t topple over in use .. . 


and if acci- 


dentally knocked over, blocks are held in rigid com- 
bination by internal locking screws. Ideal for surface 
plate checking, setting visual gages or amplifiers, as 
well as for checking work on planers and horizontal 
boring mills. And each block is backed by the tradi- 


tional heritage of Ellstrom . . 
lionths for three generations. 


Upon Request—New fact-filled catalog containing 
complete specifications and prices on the en- 
tire Ellstrom Standards line. Send for it today! 


. measuring in mil- 


ELLSTROM STANDARDS DIVISION 


Dearb Gage Company, 22035 Beech Street, Dearborn, Michigan 





Originators of Chromium Plated Gage Blocks 
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. .- Month’s Talk, from page 100 

through rack-and-gearing reduc- 
tion the required rotating mo- 
tions. The lead of the screw ad- 
vances the wheel slide at rates 
established by the hydraulic con- 
trol of the operating piston. Final 


Ke) 





Fig. 5. Grinding-wheel feed mech- 
anism. 


size is established by the index 
wheel reaching a positive stop. 

Control valves provide proper 
rate of motion and, by solenoid 
control, various rates may be 
selected and established by 
knife-edge orifice valves. We use 
knife-edge orifice valves to get 
results least affected by tempera- 
ture changes and foreign ma- 
terial carried by the oil. 

It has been practical to set the 
controls so that the final advance 
of the wheel slide is at such a 
slow rate that, though the feed 
never comes to a stop, an electric 
grinding gage can complete the 
grinding cycle, returning the 
wheel slide without a measurable 
spiral on stock removal of the 
workpiece. 

Final slow-down feed allows 
for release of spindle oil film, de- 
flections and other errors, giving 
the wheel the opportunity to de- 
velop the finish and size. Such 


vost Wet TNS J 


Fig. 6. Shell nose punch in semi- 
automatic cylindrical grinding ma- 
chine. 


control permits more rapid rate 
of stock removal when size and 








finish are not ready to be estab- 
lished. ) 
Infeed of abrasive wheel — in- 
termittent or continuous, or a 
combination type — has been a 
. .. Continued on page 112 
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New facilities mean... 


109 


DIECO’s famous die sets 


now available in 
KING-SIZE too! 





a 


As a subsidiary of E. W. Bliss Company, we are able to 
use their virtually unlimited machining facilities for the 
production of “giant” die sets. 

With these facilities we can produce the largest die sets 
in use today. 

What is more important, however, is that Dieco takes 
the same pains with large die sets as with the small: 
holes are precisely bored, pins and bushings fitted and 
aligned with care, plates inspected to assure perfect 
parallelism. In short, all the underlying design principles 
of our famous “‘finger-tip action” die sets—designs 
which have won unqualified approval from diemakers— 
are now available to users of large, special die sets. 

Whatever your die set problem—large or small, 
standard or special—a Dieco engineer will be glad to 
help you. Call him into your pressroom, let him demon- 
strate to you why and how Dieco die sets will mount 


easier, last longer under even the toughest of conditions. 





oy 







Call your local DIECO office Today! 


CLEVELAND, 0. 1400 Brookpark Rd., SHadyside 1-9000 

DETROIT, MICH. 20201 Sherwood Avenue, FOrrest 6-2480 

PITTSBURGH, PA. 1225. Sheridan Ave., EMerson 1-0440 

DAYTON, 0. Die Supply Sales Co., 311 Vermont Ave., 
MI 9691 


BUFFALO, N. Y. 
ST. LOUIS, MO. — Scott Special Tools, Inc., 1252 N. 
Kingshighway, FOrest 3454 
BIRMINGHAM, ALA. Production Tooling Service, 422 N. 24th 
-9081 


CHARLOTTE, N. C. Apex Machine Tool Supply, inc., 3107 
Wilkinson Bivd., FR 6-6521 


NASHVILLE, TENN. Raiph Landrum Too! and Die Supplies, 
1107 Granada Ave., 28-7208 
All die sets the same? Not at all—write 
today for Catalog 70 and learn how 
Dieco differs. 


440 Tenace Bivd., Depew, N. Y., 
Regent 6767-8 







THE DIE SUPPLY CO. 


1400 Brookpark Road, Cleveland, Ohio 
a subsidiary of E. W. BLISS COMPANY 


Industry's most complete line of die sets and die makers supplies 


DIE SETS - GUIDE PINS - 


BUSHINGS - SPRINGS - SOCKET HEAD SCREWS - 5001 ITEMS 
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CUTTING 
TOOLS 
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Combine Related Boring, Counter-Boring, Facing, 
and Chamfering Operations Into Just One Tool 


PRODUCE BETTER WORK 
FASTER and at LOWER COST 


@ How can you keep competitive if you do four operations, 
when your competitor does only one? 


Cut your costs and increase your output with McCrosky’s 
“Multiple Operation” specials. Engineered specially to your 
individual work conditions, a McCrosky Special combines 
3, 4, 5 or more related operations — does them all simul- 
taneously with one tool — and one set-up — assuring unvarying 
uniformity of finished product — eliminating repeated handling 
— reducing the amount of work in process — speeding up 
deliveries and producing other economies so great that they 
pay their way even on moderately short runs. 


Write for Bulletin No. S-18. It can really save you money! 


, TOOL 
= . Ke CORPORATION 
MEAOVItLLE, PA. 
Engineering and Sales Representatives in the Principal Cities 
p> fack-Lock® MILLING CUTTERS {x3 
> Universal MILLING CUTTERS {Op UP fe four times as m 
> Super® Adjustable REAMERS > 15" to 6" in diameter. 
> Wiégard® QUICK CHANGE CHUCKS — aa 
> 9 (7; ¢ TOOL POSTS & oo the versatility 
Centering V-key lock 
D> Block Type Bonne BaRs Ney Snr UEL Sci and ay 








3”’ to 24"' in diameter. 
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. . « Steel Industry, from page 106 


ful techniques, the AS.Q.C, 
Metals Technical Committee re- 
cently conducted a broadly com- 
prehensive survey on a selective 
basis. A complete report on this 
survey may be found in the 
Transactions of the Eighth An- 
nual Convention of the American 
Society for Quality Control. A 
return of 76 replies to 103 ques- 
tionnaires directed to the highest 
ranking individual known to 
have an interest in quality con- 
trol in the companies on the 
selected list reflects the breadth 
of the interest in the metals in- 
dustry. The objectives of this 
survey were to find out what 
types of people were using which 
techniques and to what extent, as 
well as to disclose something 
about requirements or interest 
with respect to other techniques. 
Of the replies, 33% were made 
by metallurgists, 22% by Q.C. 
Supervisors, 12% by Q.C. Engi- 
neers, and 9% by Chief Inspec- 
tors. This provided a pretty good 
answer as to “who”. 


Returns were tabulated as to 
popularity and degree of usage 
of individual techniques from 
many different approaches. This 
resulted in some very definite 
conclusions on supply and de- 
mand. In the supply column are 
to be found those techniques 
most effective and popularly 
used, and in the demand column 
those which are not in common 
usage, perhaps because of un- 
familiarity, but about which a 
desire for further information 
was expressed. 


Thus the basis for a set of case 
histories was provided and it is 
the intent of the surveying com- 
mittee to prepare and publish a 
set of case histories expounding 
the utility of the techniques 
about which interest was ex- 


_ pressed. The value of a collec- 
| tion of practical applications, 


Up to four times as many blades | 


» Wultiple Operation TOOLS Combine relied aperetions speeding | 


with all the attendant details and 
calculations, is quite obvious. 
The material expansion of the 
application of all kinds of Q.C. 
techniques to those many phases 
of the steel industry heretofore 
but lightly touched is a foregone 
conclusion. 


Throughout the development 
of Q.C. within industry the fol- 
lowing was repeatedly expressed 
by the Doubting Thomases: 
“Quality Control is fine; fine for 
you but my business is different.” 


... Continued on page 114 
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For Faster, \More = § 
Economical Production 





Tooled Up To... 


DRILL, REAM 
CHAMFER 
ROUGH BORE 
FINISH BORE 
100 FLY WHEEL 
HOUSINGS 

PER HOUR 





~~ 
tm 


Rugged column forms firm backbone to accomplish any job 
High strength to power ratio “en \ 
—— 
Aut ti i t nn . 
utomatically lubricated throughou eee »S 
Drill head mist lubricated y 4 
Indicator (mounted at the front) protects motor from overloads ¢ 
Fixture mounted on Michigan 4-station 42” hydraulic index table 
We also invite your inquiries as to 


our line of tapping units, and index 
tables, both manual and automatic 


Four other sizes available 
Hydro—3 Hydro—10 
Hydro—5 Hydro—30 


DRILL HEAD CO. Detroit 34, Michigan 


engineers and manufacturers of production machines and drilling equipment 
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with GORTON MULTIPLE - SPINDLE 
INDEXING PANTOGRAPHS 


Multiple operations with exceptional repetitive accuracy give you 
production-line performance on Gorton Multiple-Spindle Indexing 
Pantographs. From two to six different operations, performed at one 
setting, result in both precision and economy. Automatic cycling dur- 
ing engraving, milling, profiling, chamfering, counterboring, grooving 
or routing. 





Infinitely variable feeds up to the capacity of any existing cutter. 
Reversing drive for conventional or climb milling. 


240 Pieces Per Hour 
This fuse part, of No. 
1213 steel, has a ser- 
pentine groove with 
irregular radii. Two 
pantograph cutters 
rough out and the 
other two finish parts 
in pairs. Groove is 
.1903” wide, plus 
.0014", by .109” deep, 
plus .003",. Finish: 
35 mer. 


194 Pieces Per Hour 
These die-cast spectacle 
frames incorporate “V”- 
shaped grooves or bezels 
for left- and right-hand 
lenses. The bezels do not 
lie in a horizontal plane but 
require a “rise and fall’ in 
cutter movement to accom- 
modate convex lenses. This 
machine mills grooves in 
both lenses automatically 
during the cutting cycle. 


These machines are custom-built according to customers’ specific 
requirements. With tooling changes, they have many different ap- 
plications. Write for Forms 2595-DS and 2604-DS on Gorton 
Multiple-Spindle Indexing Pantographs. 


GEORGE GORTON MACHINE CO., 1210 Racine St., Racine, Wis., U.S.A. 
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... Month’s Talk, from page 108 
matter of mechanized control of 
the micrometer type of position- 
ing mechanism used to move the 
wheel slide. 


Some jobs are best ground if 
given the opportunity to round 
up progressively as grinding 
takes place. This requires a feed 
which is intermittent, the slide 
advancing, hesitating, again ad- 





Fig. 7. Mechanism for compensat- 
ing for wheel-diameter reduction. 


vancing and hesitating a number 
of times until the work is near 
to size and rounded up. It has 
been possible to provide control 
for the hydraulic operation of the 
wheel feed operating piston to 
accomplish this. 


Truing The Grinding Wheel 


The element of dressing the 
grinding wheel has been assisted 
greatly through the medium of 
a mechanized truing unit built 
into the machine design, which 
automatically provides con- 
trolled motions for traversing the 
diamond across the wheel face, 
as well as feeding the diamond 
to the wheel either for wheel- 
diameter reduction or for con- 
trolled contour. This has not been 
a too difficult design problem, but 
required evaluation that the tru- 
ing unit was in itself a machine 
incorporated as a part of the 
whole machine. 


Figure 6 illustrates a wheel- 
guard truing device which is 
available as an operator-con- 
trolled device or can be incor- 
porated into an automatic cycle. 
Using a counting device, the tru- 
ing operation can be at estab- 
lished intervals. When made 
automatic, we must provide for 
compensation of wheel-diameter 
reduction if we are to continue 
to experience satisfactory work- 
size control. In principle the 


. .. Continued on page 188 
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LOW COST 
AUTOMATION 

FOR YOUR 
PRESS ROOM 


i Pa l 3 


/ 


~. + 
a , \) 
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You can use U. S. Automatic Press Room 
Equipment to get all the advantages of auto- 
mation at low cost. Illustrated is a typical set- 
up which converts a conventional punch press 
into an automatic machine by using two U. S. 
Automatic Stock Reels (one for unwinding the 
stock and one for rewinding it), a U. S. Stock 
Oiler and Wiper, a U.S. Plain Stock Straighten- 
er, and a U. S. Slide Feed. ae 

A set-up like this gives you the double ad- \ NL 
vantage of increased production and reduced os SA 
labor costs, plus the added feature of flexibility. J+ FEED LENGTH 











Within their capacity, all of the units shown can 
be easily adapted to handle materials varying 
in width, thickness and length of feed. Further- 


more, U. S. Slide Feeds are designed so that Positive Feed Length 
the length of feed is controlled between positive stops, as shown in the Adjustment 


; ? a The drawing above shows how, 
progressive die operations. in the U. S. Slide Feed, adjust- 


drawing, providing consistent accuracy that is especially valuable in 


If you want to reduce costs and speed output in your press opera- ments for feed length are con- 
. , ; : ‘ f trolled between positive stops. 
tions we suggest that you investigate the many advantages of U. S. This feature assures controlled 
Automatic Press Room Equipment. Bulletin 80-P gives essential facts accuracy of feed length—an es- 
‘ a pecially important factor in pro- 

about the complete line. Send for your copy. gressive die operations. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY Builders of U.S. Multi-Slides — U. S. Multi-Millers 


U. S. Automatic Press Room Equipment — U. S. Die Sets and Accessories 
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Plastic DRAWER 
JIFFY CABINETS 


THE BEST WAY TO PUT SMALL ITEMS IN THEIR PLACE! 


In every home, in every of- 
fice, in every shop, there are 
dozens of small parts requir- 
ing easy, convenient storage. 
The slickest, handiest answer 
to this problem is the JIFFY 
Cabinet. 


CHECK THESE FEATURES: 


@ 3 New Color Combinations 
Gocoa Brown with tan drawers. 
Black with gray drawers. 
Red with crystal-clear drawers. 


@ Solid One-piece Back Panels 
Keep dust out . . . maximum 
strength girder type construction 
. .. ready-made keyhole slots for 
handy wall mounting. 


e Rubber-tipped Cabinet Feet 
Prevent scratching . .. increase 
stability .. . make stacking con- 
venient. 





a 
— a 
— a 
na 
na 
yee 
oa 
aa 
== 
an 
wae 
-=* 





Illustrated — 48-drawer JIFFY Cabinet, red frame 
with crystal-clear styrene drawers.......... only $19.95* 


e Generously Sized Drawers 


More than 18 cubic inches in each one... 
full set of index labels and drawer dividers 
supplied with every cabinet. 


Inside of drawer easily divided into three com- 
partments with metal dividers as illustrated. Each 
drawer has a stop to prevent accidental spillage 
and to permit drawer to hang open from back 
edge. Ribbed runners on bottom of all drawers 
permit them to slide freely. Index slots on front 
of drawers allow easy identification of contents. 


HAN DY PRODUCTS, P. O. BOX 2447, CLEVELAND 12, OHIO 





Please send immediately the quantity, size and color JIFFY units as 



































listed : 
48 Drw. 32 Drw. 24 Drw. 16 Drw. 
@ $19.95* @ $12.95* @ $9.95* @ $7.95* 











OO Red w/clear drwrs. 
(NOTE: 


(1 Black w/gray drwrs. 
If color is not specified, we will ship Red Cabinet w/clear drwrs.) 








() Brown w/tan drwrs. 


WE PAY ALL SHIPPING COSTS 





Open account ship- 
ments on company 
purchase orders. 
Otherwise, cheek 
with order, please, 


NoC.O.D.’s, please. 


*Ohio customers 
add 3% sales tax. 
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This was heard no less often 
from the steel industry than 
from any other. Continued de- 
termination has shown that 
while the actual application of 
the techniques may have been a 
little different, the underlying 
philosophy was not. 


Because the basic processes of 
the steel industry are so com- 
plex, twenty or thirty inter-re- 
acting variables being common, 
those techniques particularly de- 
signed for studying such condi- 
tions can be of tremendous value. 
The techniques of multiple cor- 
relation and analysis of variance 
are probably the most powerful 
of all the tools but are likewise 
the most narrowly understood or 
appreciated. The successful util- 
ization of these techniques ad- 
mittedly requires a little more 
than average training but the 
results of their use can be highly 
rewarding. 


All too few Q.C. engineers 
wrestling with problems of ap- 
plication appreciate the potential 
value of the simplest of all these 
tools, the control chart and the 
frequency distribution. Divi- 
dends can be unbelievably high 
from simple “on the job” con- 
trols. The ability to see in picture 
form where we are now, today, 
compared to where we were yes- 
terday, or the ability to recognize 
the mistakes of today and have 
some measure of them so as to 
avoid making those same mis- 
takes tomorrow, can not be over- 
emphasized. These tools are 
simple to use, simple to explain 
and readily understood by de- 
partment personnel. They are 
far reaching in their effects on 
general quality improvement 
when courageously used. 


The past two years, particular- 
ly, have demonstrated to an in- 
creasingly large number of plant 
operating personnel that there 
is widespread practical applica- 
tion for not only the more ad- 
vanced but also the simple tech- 
nique. At this point appears an- 
other vital factor in the picture, 
i.e., management reaction. In this 
respect the steel industry differs 
but little from other industries. 
Management reaction is found to 
vary from being highly enthusi- 
astic and actively supporting, 
down to being completely indif- 
ferent. The majority appears to 


... Continued on page 216 
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PARALLOC|/PARALLOC 


Dial Snap Gages | Dial Snap Gages 
''D’? (Direct) ia (Lever) TYPE 


Fully encased movement and indi- 
cator protected against damage. 
Set-back indicator and handle per- / 
ae mit entry into narrow recesses. 
Wide choice of indicators. 


8 SIZES, each with / 
2" range, coverover-/ 


all range 
0” to * / Lap 


/ 
Y Dial 


Introducing a new type of 
pin locking mechanism which 


~ between anvil faces. 
ie 8 SIZES, each with 


1” range, cover over- 
Nall range 0” to 8” 


\ 


" ; 
. | 

we e V6, » \ 

STANDARD's " \ 


original device 






Bore 
for converting % STANDARD GAGE & Gages 
AGD Adjust- & , ! 
able Limit Snap jim presents a number of Mm Three new models 
Gages to DIAL : extend dial bore 
Snap Gages | EW gaging range by 
now available intermediate steps 
with w i d e down to Ye” diameter. 
range of indi- Each utilizes STAND- 
cators from + U a ARD’s new, highly prac- 
1% 2% ig tical CENTERING-SIZE 
ameter, gradu- ’ : | rinciple. Simple in de- 
ations of 001”, each deliberately designed sa ‘oar te ag 
. Ae i use, but amazingly accurate 
and rage pia — y, to help "= do a better job and effective in aie bore 
variety of dial markings, aging. 
including metric. ,Y/ PARALLOC * _— 
STANDARD 

| AS DUAL THROAT \ Dict Bore Gages 
Available sepa- 7 now available 
rately for your 
frames or as- a 
sembled in AGD 
frames eee 


Midget Dial Comparator \. |= '° += 


covering range 
from Ys” to 24” 


y A most useful and versatile gaging instrument. Upper throat 9 


by us. 7 is deep, for measuring flat work pieces and stock. Lower 
throat designed for gaging small round or cylindrical pieces. \ PATENT 
PATENTED ff Three-eighth inch range. May be used as dial comparator \ APPL. 
at inspection bench, or gage may be detached and brought ‘% FOR 
r to work piece like a dial snap gage. \ 
PATENT 
APPL. FOR etliny, \ 
ad ™ * 






4 
A 
A 
A 
a 


x 
Me 
~ 
~ 
~ 
~ 
ow. 


m0 
) é STANDAR i) Write for brochure on 

= Ap “NEW PRODUCTS” for 
Co, TOC. more complete details 


on these instruments. 









We invite your investi- 
gation and trial of these 
new gages, each de- 
signed to help YOU. 










Gr rsyus Poughkeepsie, NY. 
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—MEN YOU SHOULD 


Charles E. Schell has been ap- 
pointed Assistant to the Plant Man- 
ager of John Volkert Metals Stamp- 
ings, Inc. Mr. Schell has been asso- 
ciated with Sylvania Electric Prod- 
ucts, Inc., for 25 years. 

> 

The Morris Machine Tool Company 
has announced the appointment of 
Carl W. Larrick as Works Manager. 
Mr. Larrick has been with the firm 
the past four years and was formerly 
Production Control Manager. 











3 years of unfailing service — 24 
hours per day — with no overhaul 
or appreciable maintenance — is the 
phenomenal record established by 
Dickerman Rol-Di-Feeds in the Sun 
Shield Department of the Polaroid 
Corp. More than 70,200,000 pieces 
have been produced ... the original 
feeds are still in daily operation and 

. are expected to outlast the die 
itself. 


Feeding .030” polarizing lens stock at 
30-60 strokes per minute (depending 
on requirements) the Rol-Di-Feed 
activates optically perfect material 
that must be fed and blanked to 
micro-tolerances without the slight- 
est trace of scratching or marring. 





The Hallden Machine Company, 
Thomaston, Conn., announces the ap- 
pointment of John Upton, Jr., as 
General Manager. Mr. Upton comes 
to Hallden from the Wean Engineer- 
ing Co., Inc., Warren, Ohio. 

he 

The Warner & Swasey Company 
announces the appointment of Lester 
M. Cole as General Sales Manager 
with headquarters at the main office 
in Cleveland. He was previous.y 
fouthcrn District Manager. 


Se gt Se 4 
= FROM DICKERMAN 


ROL-DI-FEEDS! 


GRUELING PRODUCTION 
MARATHON DEMONSTRATES 
DICKERMAN DEPENDABILITY 
AND ACCURACY! 





H. E. DICKERMAN MFG. CO. 


324-229 ALBANY STREET @ SPRINGFIELD, MASS. 
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KNOWw——— 


John Haller, formerly Vice Presj- 
dent in charge of research and en- 
gineering at Allied Products Cor- 
poration in Detroit has now organ- 
ized Haller, Incorporated in Ply- 
mouth, Michigan. His new firm wil] 
handle sales and engineering con- 
nected with hydraulic and mechan- 
ical presses for powdered metal, 
pharmaceutical, chemical, and plastic 
processing. In addition to sizing and 
tableting presses, of Mr. Haller’s de- 
sign, the firm will import several 
lines of European presses and other 
processing equipment. 


od 


Robert L. Lewis, formerly Assis- 
tant Manager of Manufacturing Con- 
trol at TEMCO Aircraft Corporation, 
has been named Assistant Director 
of Contract Administration for the 
Dallas, Texas company. Mr. Lewis 
replaces E. Fred Buehring who was 
recently promoted to Plant Manager 
of TEMCO’s overhaul and modifica- 
tion center at Greenville, Texas. 


Sd 


Promotion of Stephen L. Ingersoll 
to the post of Executive Vice Presi- 
dent of the Ingersoll Steel Division 
of Borg-Warner Corp. has been re- 
ported. Mr. Ingersoll previously was 
Vice President and Treasurer. Other 
major executive promotions within 
the division were: Harold G. Inger- 
soll, Jr., previously Assistant to the 
President, elected Vice President and 
Secretary; Ralph W. Leigh, also for- 
merly an Assistant to the President, 
named Vice President in charge of 
sales; and William C. Zepf, previous- 
ly Assistant Secretary, now named 
Treasurer. 


Sd 


Weller Electric Corporation, Eas- 
ton, Pa., announces the appointment 
of Joseph F. Whitaker as Vice Presi- 
dent in charge of sales. In his new 
capacity, Mr. Whitaker will plan and 
supervise the national promotion and 
sales of Weller soldering guns, 
soldering kits and power sanders. 


od 


William Irrgang was elected Presi- 
dent and General Manager of the 
Linco!n Electric Company of Cleve- 
land at a recent meeting of the Board 
of Directors. James F. Lincoln, 
elected Chairman of the Board, will 
remain active in the direction of 
company policies. John C. Lincoln, 
founder of the company, now living 
in Phoenix, Ariz., was elected Hon- 
orary Chairman of the Board and 
Treasurer. Other officers elected 
were John S. Roscoe, Executive Vice 
President; A. F. Davis, Vice Presi- 
dent and Secretary; and George 
Landis, Vice President. 
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———MEN YOU SHOULD 


Clearing Machine Corporation of 
Chicago has opened a direct factory 
office in Rochester, N. Y. to serve the 
upper and western parts of the state. 
In charge of the new office will be 
Robert J. Falsey, who has been as- 
sociated with Clearing since 1945 and 
has had a broad background of ex- 
perience in metal-forming problems. 


od 


Howell W. Murray has been 
elected to Gisholt Machine Com- 
pany’s Board of Directors. In addi- 
tion to being a member of the Madi- 
son, Wis. firm’s governing body, Mr. 
Murray is Vice President and Direc- 
tor of A. G. Becker & Company, 
Chicago; Director of the Gardner- 
Denver Company, Quincy, IIl.; Di- 
rector of the Parker Pen Company, 
Janesville, Wis.; Trustee of the Uni- 
versity of Chicago; and Trustee of 
Carlton College in Northfield, Minn. 


od 


I. Wendell Hamm has been named 
Director of Manufacturing for the 
Carborundum Company. Formerly 
Mr. Hamm was Chief of Industrial 
Engineering for DuPont’s Nylon Di- 
vision. 

> 


Appointment of Virgil C. Rice as 
Director of Manufacturing of the 
Norge Division of the Borg-Warner 
Corporation has been announced. 
The appointment brings Mr. Rice 
back to Norge after an 1l-year ab- 
sence. He spent the 16 years between 
1927 and 1943 as an executive in 
Norge’s manufacturing operations. 
He now comes to the company from 
Ronson Art Metal Works of Newark, 
N. J., where he has been Vice Presi- 
dent in charge of manufacturing. 


> 


The appointment of Alfred Sugar, 
until recently Aluminum Division 
Plant Manager for the American 
Metal Co., Ltd., as Vice President and 
Technical Director of Alloys & 
Chemicals Mfg. Co. in Cleveland has 
beer: announced. The author of many 
technical papers and college lecturer, 
Mr. Sugar has had almost 30 years 
experience in metallurgy. 


> 


Gordon S. Turnage, Supervisor of 
Estimating at the Chrysler Detroit 
Tank Plant since October, 1952, has 
been named Manager of Estimating 
and Routing. Another appointment 
at Chrysler concerns Aloysius C. 
(Al) Breitenbeck, who has been on 
Special Assignment at the Detroit 
Tank Plant and in Defense Opera- 
tions. He has been named Manager 
of Process and Methods. 


Bryant Chucking Grinder Com- 
pany of Springfield, Vt., has an- 
nounced the appointment of Joseph 
E. Smith, Jr. as Manager of its Gage 
and Spindle Division. 

> 

Kenneth P. Martin, formerly Sales 
Manager of the Process Machinery 
Division of Cincinnati Milling Ma- 
chine Company, has been appointed 
General Sales Manager of National 
Automatic Tool Company, Inc., of 
Richmond, Ind. 


Visit our Booth No. 1629, 





KNOW- 


A. W. Morgan, formerly Executive 
Vice President and General Manager 
of Pachmayr Gun Works, Inc., Los 
Angeles, has joined Convair in San 
Diego as Assistant to the Manager. 

> 

Returning to Milwaukee from 
Houston, Texas, where he had most 
recently been manager of the LPG 
Division of the A. O. Smith Corpora- 
tion, George E. Kemper has been ap- 
pointed General Manager of the 
firm’s Welding Products Division. 








National Metal Exposition, Chicago, Nov. 1-5. 


ENGIS EQUIPMENT COMPANY, CHICAGO 5, ILL. 
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431 SOUTH 
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ROUND or FLAT? 


stitione 


LAPPING MACHINES 


e Precision 
e Performance 
e Dependability 


dy" iy . TOOL COMPANY 
S$ WV }V/ f VE 2931-35 N.PULASKI ROAD 
=, iy , = # CHICAGO 41, ILLINOIS 
REPRESENTATIVES 
J. Lee Hackett Company Seaboard Machinery Co 
Detroit, Michigan Los Angeles, Calif 
Fuchs Machinery & Supply Co. Hoffman & Heartt 
Omaha, Nebraska Los Angeles, Calif 
Anderson Machine Tool Co. Harron, Rickard & McCone 
St. Paul, Minnesota San Francisco, Calif 
Rudei Machinery Co., Ltd. 
Vancouver Montreal Windgor 
CANADA 


Toronto 
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valuable for speed, accuracy, efficiency 
and economy. 


automation plans. 





DIAMETRICK CALIPER-GAGE 





“A New Trick For Checking 1.D.'s" 


Wide Range 
Multi-purpose 
Trouble-free 


Ideal for ‘‘O”’ Ring 
iene ——s 


precision measuring instrument in- 


Write for details. 


ALSO 


DESIGN AND PRODUCTION OF 
SPECIAL MULTI-STATION PARTS: 


e Cleaning 

e Deburring 

e Transfer 

e Induction Furnace Feeding 





Special research work to integrate these methods into your 


Complete information available. 


MUTUAL ENGINEERING SERVICE 


402 COURT ST 


e SAGINAW, MICHIGAN 
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TOOLING and PRODUCTION 


A, oe ee Tooling NEEDS 


Ren-ite*, the great dimensionally stable tooling plastic, 
has been tested and proved by years of research and 
development. The Ren-ite organization offers unrivaled 
facilities to help industry cut up to 70% tooling time 
and 50% of costs. 





You can be SURE when you use Ren- 
| ite modified epoxy resins for master 
Keller models, skin panels, checking 
| and welding fixtures, dies and pro- 
| totypes, or other tooling applications. 








Some of the many uses 
of Ren-ite tooling plas- 
tic and standard stock 
plastic tubing. 


FREE ENGINEERING SERVICE— 
NO CONTRACTS REQUIRED 


Write for illustrated brochure and 


KR comp price sched 
: 
PLASTICS, INC. 


POST OFFICE BOX NO. 1256, LANSING 4, MICH. 
OFFICES IN CHICAGO, CLEVELAND, DETROIT, 
LOS ANGELES, NEW YORK AND ST. LOUIS. 
*''Ren-ite,"’ 
















lat, 


















“The Dimensionally Stable Tooling Plastic’’ and ‘‘Comminuted for 
Quality’’ are Trademarks of Ren-ite Plastics, Inc. 
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Make Perfect Joints for Welding or Brazing 


ARGFIr 


ALO. Vv. 6. PAT. OFF. 


NOTCHES CLEAN 
NO FINISH ING 









= Standard ARC- 
FIT int hand or power 
| press shears contours 
| for “T” joints for 2” to 
2” pipe or tubing with 
easily interchanged 
dies. 
Special ARC-FITS for 
larger sizes, angles 
other than 90°, slot- 
ting or notching 
square pipes, angle 
iron or flat stock. 


VOGEL CORPORATION 





1817N. 32nd AVE. * MELROSE PARK, ILL. 
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INDICATING SNAP 
GAGE BUILT FOR 


LONG LIFE 


Long-Life Indicating Snap 
Gages. made by Foster, feature 
built-in compensation for wear. 
Tungsten carbide gage points are 
ground and lapped parallel for 
positive gaging action. The gage 
is easily adjusted to the master; 
and the gage frame is of malle- 
able iron so as to “stay” with 
the master during temperature 
changes. 





OHIO FIRM OBSERVES 


50TH ANNIVERSARY 


The 50th Anniversary of the 
founding of The Motch & Merry- 
weather Com pany, Cleveland, 
Ohio, was marked last month. 
The founders, George E. Merry- 
weather, Edwin R. Motch, and 
Stanley Motch, all graduates of 
Massachusetts Institute of Tech- 
nology who served their appren- 
ticeships in eastern metalwork- 
ing plants, formed the company 
to serve as distributors of ma- 
chine tools for leading machine 
tool builders in Ohio and eastern 
Michigan. 

This area was later expanded 
to include part of Pennsylvania 
and Maryland and all of Ken- 
tucky. Branch offices have been 
established in Detroit, Pitts- 
burgh, Cincinnati, and Dayton. 
The original office had a staff of 
four employees; now the em- 
ployee roster lists 500, including 
office, sales, and factory. 

The company operates six divi- 
sions, the largest of which is the 
Machine Tool Distributor Divi- 
sion. The Cutting Tool Distribu- 
tor Division sells cutting tools 
and machine tool accessories, 
and a line of diversified types of 
machine tools under the Motch 
& Merryweather name are built 
in the Machinery Manufacturing 
Division. Other divisions handle 
used machinery and rebuilding, 
cutting tool manufacture, and the 
Production of multi-purpose 
power garden tools. 

Two second-generation execu- 
tives now carrying on the work 
of the Motch & Merryweather 
founders are E. Franklin Motch 
President and treasurer, and 
George E. Merryweather, vice- 
president and secretary. 














Backed By Years of Experience 
in the MANUFACTURE of 


CUTTING TOOLS... 


Simplicity ... Speed .. . Econ- 
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Shown is an adaptation of the 
snap gage for accurate measure- 
ment of pitch diameter or O.D. 
of splines and gears, depth of 
keyway, or other dimensions nor- 
mally “miked” over pins or balls. 
Thumb pressure elevates the up- 
per contact point for clearance 
in engaging or disengaging the 
piece being measured. 

Further information may be 
obtained from Foster Engineer- 
ing Corp., 4200 N. Woodward 
Ave., Royal Oak, Mich., or— 
Circle Inform-A-Gram No. D5. 







omy are featured in the Clarkson 
Cutter Grinder . . . designed specifically 
for use in the manufacture of Clarkson 
Milling Cutters. All of the desirable 
features recognized as essential through 
years of experience, to the manufacture 
of cutting tools are incorporated into 
the Clarkson Cutter Grinder, yet it is 
low in cost, right for use in your plant 
for resharpening 


¥ END MILLS 

$e SLOT DRILLS 

ke REAMERS 

ye WOODRUFF CUTTERS 

oe T-SLOT CUTTERS 

ge COUNTERBORES 

3} COUNTERSINKS 

We SPOT FACING CUTTERS 
%& SIDE AND FACE CUTTERS 
Wk CYLINDRICAL CUTTERS 
FACE MILLS 

W ANGLE CUTTERS 

grand HOLLOW MILLS l 


Write today for FULL INFORMATION | 
on the Clarkson Cutter Grinder... 





EP Oe ED ES A ES ES ee eS ee ee 


Clarkson, Incorporated 
4004 East 8 Mile Road 
Detroit, Michigan 


Gentlemen: 


Please send full information and prices on the 
Clarkson Cutter Grinder. 


COMPANY... .cccccccccccccccccccscccece 
STREET. .cccvcccccccccccccccevcccccccocs 


Can be obtained through your local distributor. 
Elarkson INCORPORATED 


DEDLOCK CHUCKS + AUTOLOCK CHUCKS ¢ MILLING CUTTERS + CLARKSON CUTTER GRINDERS 


4004 East 8 Mile Road, Detroit, Michigan 
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UNIVERSAL CHUCKS Cr 
SAVE TIME » SAVE MONEY wz 


® low first cost, due to simple design. eS 


® wrap-around gripping action eliminates scored 
tool shanks. 


® precision manufacturing assures tools running true. 


®@ sizes from 46” to 112”, shanks to fit any type machine. 


Standard Collet Chucks for a 
wide variety of applications. 





Floating Chucks for 
reaming and tapping. 


Coolant-Fed Chucks for 
deep hole drilling. 





UNIVERSAL 
ENGINEERING 
COMPANY 


FRANKENMUTH 8 
MICHIGAN 


(1) BORING CHUCK 

(2) MIKRO-LOK BORING BAR 

(3) STANDARD COLLET CHUCK 

(4) FLOATING COLLET CHUCK 

(5) WEDGE-LOCK PRODUCTION VISE 
(6) “KWIK-SWITCH” TOOL HOLDER 
(7) STANDARD DRILL BUSHING 

(8) UNIVERSAL INDEX PLUNGER 
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Je isn't on your payroll. 





’ 
' 


He doesn't have a drawing account. 
bb dosan' have a desk in your office. 
Re tor spot in your shop. 

Bi been around quite a while. 


le knows more about more things than 
you can shake a stick at. 


iis experience is infinite and his 
i are legion. 


_|best man you ever had working for you... 


[Quite a fellow! 
You know him when you see him face to face. 


To turn him around, turn this page. 








Fz is an indispensable factor in the economy of th 
dustrial world...the expediter who keeps hand 
power tools, machine parts, accessories and man 
ing staples coming in order to keep plants going. 
He is your nearest, quickest, most dependable ! 
of supply. No other system of procurement has ye 
been devised to assure smoother, uninterrupted industri 
operation. 
The Industrial Distributor carries a myriad assc 
of active items —in types, designs, grades and si: 
meet your specific needs as well as the needs of 
manufacturers from whom you buy. equipment, mo 
assembly units and other production. needs. 
He also warehouses countless items of long- 
demand which otherwise would tie up your own 
or expose you to the risk of slow-up or shut-down & 
Re 


He knows where and how to obtain scarce or sorely 
nonded sequitiec—-thas seeian Be Ge O™t ate Oe 
of searching for them yourself. . 


He explores the globe for new and improved onl 
ances that may speed up your production, cut your be 
improve your product. 

He is a veritable “encyclopedia” of ritormatiolil 
keeping you up to date on new practices, proceeeehiay 
paraphernalia. 

As a “clearinghouse” for your purchases wale a 
sorts of producers far and near, your Industrial Distributor 
relieves you of a lot of accounting and other “paper 
work.” By similarly serving such producers in their dix 
tribution, he ultimately brings you still further benefits 
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e Nicholson believes in and has adhered to this principle of 
MARKETING THROUGH SERVICE for more than 40 years. As# 
result, Nicholson Distributors and their field men learn how # 
WORK FOR YOU. They become experts on files and filing—right 
down into your shop where the right use of THE RIGHT FILE FOR 
THE JOB counts In the way you want it to count. + There a 
throughout the U.S. more than 876 near-at-hand Industrial Dis 
tributors of Nicholson and Black Diamond files; and over the ne 
few of them ever leave us—or you. 


NICHOLSON FILE COMPANY 


PROVIDENCE 1, RHODE ISLAND 
(In Canada: Nicholson File Company of Canada Lid., Port Hope, Ontario) 
MOLe World's foremost manufacturer of 
Sa<® 
®Ss.a.° A FILE FOR EVERY PURPOSE 
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It TAKES A 3-POINT SPECIFICATION 
To INSURE SURFACE PLATE FLATNESS 

















SERS AND MANUFACTUR- 
ERS of surface plates are 
having the same difficulties as 
were experienced by manufac- 
turers of metal products at the 
start of the interchangeable parts 
era which has led to our present 

















Fig. 1. A “flat”? surface plate 


could actually be shaped like a pret- 
zel and still conform to a 1-point 
specification of merely 0.0003”. 


mass production. Prior to that 
era it was thought that the rea- 
son Smith & Co. made a superior 
gadget was because Smith had 
somehow been able to instill his 
craftsmanship and feel into his 
few employees. It was all a mat- 
ter of individual skill, individual- 
ly attained or individually 
trained. 

Then with the revolutionary 
idea of manufacturing tolerances 
came the first real progress, even 
though the tolerances were a 
crude “1/32 scant” or “1/32 full”. 
There at least was something 
that could be written into a speci- 
fication or tolerance, even though 
the meaning of “scant” and “full” 
varied with the individual crafts- 
men. Now Jones & Co. could 


Fig. 2. 


by R. J. Rahn, 


RAHN GRANITE SURFACE PLATE CO., Dayton, Ohio 














6 ft >| 

















Fig. 3. 


Although all points on the plate surface lie between two parallel 


planes separated by a specified distance, possible errors in measurement 
can equal 200% of the specified distance. 























Fig. 4. 


It takes these three critical specifications for surface plate flatness 


in order for measurements to be held to an error amounting to less than 


the over-all accuracy of the plate. 


close up the gap between them- 
selves and Smith & Co. because 
Mr. Jones could provide his me- 
chanics with written instruc- 
tions. Highly skilled craftsmen 
became that much less necessary. 

As better equipment was de- 
veloped, better products were de- 
signed to closer tolerances, and 
the tolerances more accurately 
defined as better measuring in- 
struments also were developed. 


Parallel Development In 
Surface Plates 


While the surface plate has 
been honored as being the very 


Even the addition of a “per foot” limit to the hill and dale 


specification of a surface plate will not prevent an accumulated error of 
3600% in the case of a 6-ft. surface plate made to a 1-point flatness 


specification of 0.00005” per foot. 
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foundation of our present era of 
interchangeable parts manufac- 
turing, there has up until now 
been no comprehensive specifica- 
tion or tolerance for the flatness 
of the surface. Until quite re- 
cently, Smith & Co., who had the 
skilled craftsmen with that cer- 
tain feel, made surface plates 
that were considered superior. 
Try as they would, Jones & Co. 
could not get the same accep- 
tance of their surface plates, al- 
though they sold a reasonable 
quantity at lower prices than 
Smith. 


With the advent of granite 
surface plates, the manufacturers 
thereof referred to “accuracy”. 
While this was specified in ten- 
thousandths and even twenty- 
thousandths of an inch, it had 
less meaning than the “1/32 
scant” and “1/32 full” of the 
early days of dimensional toler- 
ances. While the “scant” and 
“full” tolerances would prevent 
individual interpretations from 
equalling 100% of the unit used 
(1/32”), the individual interpre- 
tations of “1-point specifications” 
on surface plates could permit 
several hundred percent greater 
errors than the unit specified. 


For example, Figure 1 shows a 
cross section of a surface that 


. . « Continuer on page 124 
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. .. Surface Plate, from page 123 


would pass a “0.0003” accuracy” 
specification where no further 
limitation was contained in the 
specification. How much over- 
all error this would permit was 
limited only by each individual’s 
concept of the undefined area 
over which an error of 0.0003” 
was permissible. 

Another example of a 1-point 
specification was an attempt to 
specify flatness on a “per foot” 
basis. Figure 2 shows the cross- 
section of a surface that would 


pass a “0.00005” per foot” speci- 
fication. The maximum permis- 
sible over-all errors for the vari- 
ous lengths shown are based on 
the geometry of the sphere. For 
such very small curves the chord 
height is approximately propor- 
tional to the square of the chord 





length, or 
Hi _ (a)? 
Hp (Lz)? 


Therefore, a uniform error of 
0.00005” in one foot would permit 
an over-all error in 6 feet of 36 
times the per-foot error, or 





o Cl ay 
MUST 


whet’ 


WASHERS 





HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE 
MINUTE METHOD 


There’s no need to make a complete new Die for any 
type washer or blank. The HOVIS UNIVERSAL WASHER 
DIES provide a Master Holder and by merely changing 5 
SMALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow draws. 





Made in 5 sizes: 


3% ul Vy | V2 1 aaah?” anal” 


Write for literature 


Multi-Washer Dies are also designed and manufactured. 





$100 E. NINE MILE ROAD 
Phone: Slocum 7-4800 
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VAN DYKE, MICHIGAN 
Suburb of Detroit 
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0.0018”. Here is a possible error 
of 3600% of the unit used. Com. 
pare that to the less than 100% 
of the “scant” and “full” days, 
Still another attempt at a 1. 
point specification is this, “All 
points on the surface shall lie 
between two parallel planes sep. 
arated by a specified distance”, 
This amount was called the “ac. 
curacy of the plate”. Figure 3 
shows a cross section of a surface 
plate which could meet such a 
specification, i.e., 0.0003”, as cus- 
tomarily used for a 6-ft. surface 
plate. Any object placed on such 
a plate would rest on the high 
points. If a stack of gage blocks 
happened to be placed on one of 
the peaks while the height gage 
was in a valley, the indicator 
zero setting would actually be 
the height of the gage blocks plus 
0.0003”. If a subsequent meas- 
urement was taken with the 
height gage on a peak, an error 
of minus 0.0003” would occur in 
the measurement. Likewise, if 
the positions of the gage blocks 
and height gage were reversed, 
it would make possible an error 
of plus 0.0003” on a measure- 
ment. Thus possible errors could 
be made equal to 0.0006” or 200% 
of the specification. Again, com- 
pare this to the less than 100% 
of the “scant” and “full” days. 


A Comprehensive 3-Point 
Surface Plate Specification 


In order to adequately describe 
the black granite surface plates 
it is making, Rahn Granite Sur- 
face Plate Company has found it 
necessary to write a “3-point 
specification”. This specification 
can readily be understoou »v any 
one and interpreted in exact.) 
the same manner by all. With 
this specification, a user has the 
assurance that errors will be not 
over 100% of the unit being used. 
Refer to Figure 4 while reading 
the following specifications for a 
6-ft., grade AA, Rahn granite sur- 
face plate. 

1. All points on the entire sur- 
face shall lie between two paral- 
lel planes separated by 0.0003”, 
(See I in Figure 4) and 

2. All points on the surface of 
any 2 ft. x 2 ft. area shall lie be- 
tween two parallel planes sep- 
arated by 0.00005”, (See II in Fig- 
ure 4) and 

3. The entire surface shall be 
in the form of a segment of 4 
quite uniform convex sphere. 
(See III in Figure 4). 
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The worst error in measure- 
ment that could possibly occur 
on a surface plate made to these 
specifications, and as shown in 
Figure 4, would be in the excep- 
tional case of an object equal to 
the length of the plate and sup- 
ported only at the extreme ends. 
With gage blocks on a 0.00005” 
peak and height gage in a valley, 
an error of minus 0.00005” would 
be possible in the indicator zero 
setting. A measurement then 
taken near the center of the plate 
could show an additional minus 


0.0003”, for a maximum possible , 


error of minus 0.00035”. How- 
ever, very few objects occupy the 


full length of surface plates, | 


since the plate chosen must be 
large enough so that measuring 
instruments may be moved 
around the object. If the object 
is 2/3 the length of the plate, the 
error will be 4/9 of 0.0003”, or 
only 0.000117”. This derives from 
the equation given in the discus- 
sion of Figure 2. 

In actual use, any large object 
placed on such a uniformly 
curved plate would quite proba- 
bly conform to the curvature by 
sagging 0.0003” at the ends. Thus 
measurements could be taken ac- 
curate to plus or minus 0.00005”. 
This means a possible total error 


in measurement of 0.0001”, or | 





33-1/3% of the over-all accuracy | 


of 0.0003”. 


Now, at last, we are | 


better off than with the possible | 


100% of the tolerance unit as 
offered by “scant” and “full”. 


Why Convex? 


Of course, the convex curva- 
ture specification could be 
changed to concave without any 
loss of accuracy in measure- 
ments; and in the case of a large 
object supported only at the 
ends, as mentioned above, the 
maximum possible error would 
then be plus 0.00035”. However, 
if uniform curvature only was 


specified, without the convex (or | 


concave) stipulation, then there 
could be errors (as between two 
surface plates, one concave and 
one convex) of 0.0007”; one plate 
plus 0.00035”, the other minus 
0.00035”. 

_ The reasons that we are offer- 
Ing convex surface plates are 
two. First, the most use, and 
hence wear, occurs near the 
center of a surface plate. Any 


initial wear on a convex plate 
tends to improve its accuracy; 
whereas a concave plate becomes 
more concave with wear. Second, 








any heavy loads generally are 
positioned near the middle of a 
surface plate. Any slight deflec- 
tion so caused will improve the 
accuracy of a convex plate; it 
will make that of a concave plate 
worse. 


Surface Plates Now Being Made 
To 3-Point Specification 

We have been making black 
granite surface plates to the 3- 
point specification described 
above for nearly four years. The 
surfaces are inspected with a 
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Microptic Auto-Collimator, the 
only known instrument for inde- 
pendently determining straight- 
ness for large sizes. This instru- 
ment is capable of measurements 
accurate to five-millionths of an 
inch, using a reflecting mirror 
mounted on a 5” sine bar; and 
even closer than this if necessary 
and a shorter sine bar used. The 
auto-collimator is used by prac- 
tically all government agencies 
requiring an absolute measure of 
straightness, and by an increas- 

«+ Continued on page 140 





| vied fel Bane 


AUTO-COLLIMATOR 


Tests to .0000025 inch 





®@ Tests straightness, parallelism, squareness or angles. 


Microptic Auto- 
Collimator 
checks flatness 
oat Rahn Gran- 
ite Surface 
Plate Co. 





® Checks in any plane—horizontal, vertical, inclined. 


® Portable, universal, independent of mechanical wear. 


7 


Microptic Auto- 
Collimator 
checks straight- 
ness of ways ot 
DeVlieg Ma- 
chine Com- 
pany—vused 
also for check- 
ing indexing of 
tables and 
other applica- 
tions. 


For all optical tooling applications— 
a complete range of instruments and 
accessories based on the industry's most 
extensive engineering experience. 


Visit our 

Booth No. 1629, 
National Metal 
Exposition, 
Chicago, 

Nov. 1-5. 


431 S. DEARBORN ST. ° 
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Keep Informed e CATALOGS 
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“Lubrication Properties and Indus- 
trial Applications of Pure Molyb- 
denum Disulfide” is an illustrated 
reprint of a technical paper present- 
ed before the American Society of 
Lubrication Engineers. The reprint 
is made available to TOOLING & 
PRODUCTION readers by The Al- 
pha Corp., Greenwich, Conn. 

Circle Inform-A-Gram No. Bl. 


Metal Cleaning Machines. A new 
cold solvent type, metal cleaning 
equipment catalog is now available 
from the Graymills Corp., 3705 N. 
Illinois Ave., Chicago 13, Ill. Among 
the units described is the “606” 
which is a new carburetor and metal 
cleaner that has absolutely no linger- 
ing disinfectant odor; nor does it 
produce an uncomfortable skin 
burning sensation. 

Circle Inform-A-Gram No. B2. 


A New “Micro-Feed” using a 
planetary roller system has been in- 
corporated into an improved 8” man- 
ual feed drill press. The quill re- 
turn counterbalance has been 
changed from an arm to pulley and 
weight arrangement. The combina- 
tion results in a super sensitive ma- 
chine for drilling fine holes. Want 
more information? Then send for 
the bulletin on the high precision 
press offered by the Electro-Me- 
chano Co., 261 E. Erie St., Milwau- 
kee, Wis. Inform-A-Gram No. B3. 


Cost Cutting Applications of live 
pilot bearing bushings are illustrated 
and described in this catalog avail- 
able from J. G. Jergens Division of 
Donley Products, Inc., 11106 Avon 





@ PROVIDE ABSOLUTE SEAL AGAINST COOLANTS AND OUST 
ENTERING BEARING CAVITY 


" @ UTILIZE CARBIDE TOOLS TO FULL CAPACITY 
@ BRING OLD MACHINE TOOLS UP TO COMPETITIVE LEVELS 
@ PROT HEAVIER: LOADS WITH GREATER ACCURACY 





Ave., Cleveland 5, Ohio. Illustrated 
are precision piloting applications of 
Jergens live bushings on boring 
mills, radial drill presses, and milling 
machines. 

Circle Inform-A-Gram No. B4. 


‘€ The Micromatic Hone Stery. An 

* attractive 28-page booklet has just 
been issued by the Micromatic Hone 
-Corp., 8100 Schoolcraft Ave., Detroit 
38, Mich., on the occasion of its 25th 
anniversary. The booklet tells the 
story of the company’s growth from 
‘that of an infant in the field of hon- 
ing in 1929 to its present position as 

da world leader in that field. 

_ Circle Inform-A-Gram No. B5. 


PUBLICATION 


For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


A New Portable Device for dupli- 
cating on engine lathes is described 
in an illustrated booklet prepared 
by D. C. Caufield Copy-Master, Man- 
chester, Conn. Subjects discussed 
include the duplicating of close tol- 
erance intricate contours, including 
curve into curve and curve into 
angle. Engineering and template 
services are also described. 

Circle Inform-A-Gram No. B6. 








is another advantage. 





Pact. 


applications for which it is best suited. 





Norton Vitrified Bonded Diamond Wheels 


outperform all others of this type. They combine the fast cut- 
ting action of resinoid bonded wheels with resistance to groov- 
ing approaching that of metal bonded wheels. Great durability 


Norton Resinoid Bonded Diamond Wheels 


combine fast cutting with long, money-saving wheel life that 
makes them favorites for precision sharpening. Made in two 
bond types — regular, for wet grinding and B6, for dry grind- 
ing. It is always more economical to use each bond type on the 


On any carbide grinding job... 


Nothing 





Production Grinding of Single Point 
CarbideTools is most economical and 
efficient with Norton vitrified bonded 
diamond wheels. Grinding chip 
breakers, as illustrated, is another 
important job for which they are 
ideal. 





On Your Multi-Tooth Grinding Jobs, 
Norton resinoid bonded wheels hold 
size so that each tooth gets uniform 
grinding. The straight, thin shapes 
make excellent cut-off wheels for 
salvaging damaged carbide tools. 
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TOOLING and PRODUCTION’S Inform-A-Gram Section is a CARDload of Information 


$41 Items are covered in Con- 
densed Catalog No. 22 offered by the 
Northwestern Tool & Engineering 
Co., 116 Hollier Ave., Dayton 3, Ohio. 
Dimensions, prices, and other perti- 
nent information are included. Some 
of the products covered are step 
clamps, T-nut and stud sets, plain 
clamps, punch press sets, step block 
sets, and fixture keys. 
Circle Inform-A-Gram No. B7. 


3-1 Hand Tachometers which de- 
pendably measure the speeds of ro- 
tating parts and moving surfaces are 
illustrated and described in Bulletin 
103 available from the Metron In- 
strument Co., 432 Lincoln St., Den- 
ver 3, Colo. The 3 in 1 has three 
separate ranges in one instrument. 
Only one range appears at a time, 
therefore minimizing reading errors. 
Circle Inform-A-Gram No. B8. 





yl 


cuts like a, diamond, 


Diamond wheels in carbide grinding 
more than pay for themselves. “It’s just 
like finding money.” 

You can cut grinding time —and 
grinding costs — to the lowest possible 
by standardizing on Norton diamond 
wheels. 

As a result of Norton Company’s long 
pioneeringt in diamond wheel develop- 
ment, Norton diamond wheels bring you 
a combination of long service life and 
efficient cutting action that means maxi- 
mum economy — across the entire range 
of carbide grinding applications. 


Besides the vitrified and _ resinoid 


bonded types shown here, Norton dia- 
mond wheels are also available in a metal 
bond — where durability and resistance 
to grooving, rather than a fast rate of 


9 


fications, 





NORTON 





Norton K Bond CRYSTOLON* Wheels 


feature fast, cool cutting and exceptionally uniform per- 
formance. The vitrified K Bond permits half-grade incre- 
ments of hardness, enabling you to “‘pin-point”’ your speci- 


cut, are primary considerations. For 
every application the proper size and 
type of Norton wheels are available in a 
wide variety of grit sizes. (For small- 
volume requirements, Norton K Bond 
CRYSTOLON wheels are often the best ine 
vestment. See small illustration.) 


See Your Norton Distributor 


for aid in selecting the right Norton 
wheels for every grinding job. And ask 
him for the 142-page, illustrated booklet: 
"Grinding Carbide Tools.” Or write to 
Norton Company, Worcester 6, Mass. 
Distributors in all principal cities. Listed 
under “Grinding Wheels” in your classi- 
fied phone directory. Export: Norton 
Behr-Manning Overseas Incorporated, 
Worcester 6, Mass. 


For Small-Volume Carbide Grinding, espe- 
cially in single-point applications, the K 
Bond wheels offer outstanding economy. Their 
high stock removal rate and uniform performe 
ance assure quality grinding at lowest cost. 


W-1580 


Qlaking better products... 
to make other products better 


and its BEHR-MANNING division 


NORTON: Abrasives * Grinding Wheels * Grinding Machines « Refractories 


BEHR-MANNING: Cooted Abrasives * Sharpening Stones + 


Pressure Sensitive Tapes 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 
{First with resinoid bonded, first with metal bonded, first with vitrified bonded diamond wheels, 
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Straight Side Single Crank Presses 
are described and pictured in a new, 
20-page two-color catalog just issued 
by the E. W. Bliss Co., Canton, Ohio. 
Identified as S-1 presses and incor- 
porating J.I.C. specifications, the 
machines include such features as 
heavy box-type crowns and motor- 
ized slide adjustments. The new 
brochure (Catalog 9-D) illustrates 
various models with capacities rang- 
ing from 50 to 400 tons. It lists de- 
tailed specifications and dimensions 
and also describes ‘several types of 
Bliss clutches. 

Circle Inform-A-Gram No. B9. 


A New 340-Page Standard Prod- 
ucts Catalog 950, providing easy and 
rapid selection has just been pub- 
lished by the Link-Belt Co., 307 N. 
Michigan Ave., Chicago 1, Ill. The 
products shown fall into several 





Those include 


major classifications. 
chains and sprockets for conveying, 
elevating and power transmission. 
Tables of pre-engineered drives fa- 
cilitate the selection of standard roll- 
er chain drives and silent chain 


drives. Complete listings are given 
of stock and made-to-order chains 
and sprockets. 

Circle Inform-A-Gram No. B10. 


Hand Broaching Machine. The new 
low price Pioneer Model VH-215 
hand broaching machine is complete- 
ly pictured and described in a new 
folder which presents the many fea- 
tures of this unit. The publication 
also shows the type of broach cuts 
which can be made and pictorially 
points out and describes the simpli- 
fied, advantageous method of handl- 
ing vertical pull broaching on the 
machine. Copies of the folder can be 
obtained from the Pioneer Broach 
Co., 6434 E. Teiegraph Rd., Los An- 
geles 22, Calif. 

Circle Inform-A-Gram No. Bll. 
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Control Valves. Features of Ross 
air valves, their advantages, working 
principles and models available are 
discussed in an illustrated brochure 
(Bulletin 101B) being offered by the 
Ross Operating Valve Co., 120 E. 
Golden Gate Ave., Detroit 3, Mich. 
Circle Inform-A-Gram No. B12. 


Machining Steel Bars. A fast cut- 
ting steel is described in a new bul- 
letin that gives chemical composi- 
tion, mechanical properties, and case 
studies. The bulletin (11-1) is pub- 
lished by Joseph T. Ryerson & Son, 
Inc., Box 8000-A Chicago 80, Ill. 
Circle Inform-A-Gram No. B13. 


Split Ball Bearings are covered in 
Catalog No. 54 available from the 
Split Ballbearing Corp., Lebanon, N. 
H. The booklet contains load and 
speed ratings, design data, dimen- 
sions, etc. The types shown are 
single and double row ball bearing 
bushings in extra-thin sections; fully 
split heavy duty pillow blocks; fully 
split, heavy duty ball and roller 
bearings; and thin section instru- 
ment bearings in torque tube dimen- 
sions for precision applications. In- 
formation on the various design fea- 
tures possible by fractured race 
bearings is also included. 

Circle Inform-A-Gram No. B14. 





MANY SHAPES 
and Types 





Round 
Square 
Oblong 


Rectangular 


PLUS 


Blank, Pilot, 
Solid Head Quill, 
Slug Ejector 
Punches, and 
Retainers. 


Specials made to 


your specifications. 


cet YOUR 
RING 





RING PUNCH & DIE 


#104 at once. 


Gentlemen: Please send me a copy of your new, complete CATALOG 


PUNCHES 
DIES 





20 pages illustrating our complete line of perforat- 
ing products. Detailed dimensions and prices for 
each size given. Available for the asking. 


RING PUNCHES & DIES 
Hard... 
Tough... 


Concentric 


Precision-made of both Carbon Vanadium 
and high carbon, high chrome steels. 


110 FOOTE STREET 
JAMESTOWN, N. Y. 


COMPANY 
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COMPANY —— ™ il 

ADDRESS__ a a hei iintaiesineae siaiaeid _ 

Se iccreaiiccesisaioeniiene = _ZONE ______STATE iaahiihaateceaatansaiila aeihoas 
CIRCLE INFORM-A-GRAM KEY NO. 128! 


NEW CATALOG! | 
Just off the press! 
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Safe-Torque Drivers. 
new bulletin (No. 20-50) available 
from Scully-Jones & Co., 1901 §, 


This is a 


Rockwell St., Chicago, Ill. It covers 
construction features and specifica- 
tions of the company’s releasing, 
adjustable torque drivers for taps. 
Circle Inform-A-Gram No. B15. 


Spherical Washers made of 
powdered metal are now being of- 
fered in a wide range of sizes by 
Lodding, Inc. Dept. N82, 79 Beacon 
St., Worcester 1, Mass. Complete 
details, as well as a catalog of the 
Lodding line, complete with full- 
scale layouts of every fixture, are 
available. 

Circle Inform-A-Gram No. B16. 


A Hydraulic Grinder Catalog de- 
scribing the Model 1024 internal and 
universal hydraulic grinder has been 
prepared by Rivett Lathe & Grinder, 
Inc., Brighton 35, Boston, Mass. 
Featured in this booklet (Catalog 
1024B) is the double-end wheelhead, 
which swings 180° for internal and 
external grinding. 

Circle Inform-A-Gram No. B17. 


Design & Performance Character- 
istics of its line of “DO” (diaphragm 
operated) solenoid valves are con- 
tained in Bulletin M-500 offered by 
the Eclipse Fuel Engineering Co., 
Rockford, Ill. The bulletin includes 
photographs, line drawings, specifi- 
cations and tables. 

Circle Inform-A-Gram No. B18. 


Taper-Boring Head. The Model 
“D” Universal taper-boring head 
made by the John Kis Mfg. Co., 
Racine, Wis., may be readily adapted 
to a jig borer, milling machine, or a 
horizontal boring bar with a simple 
tapered or flanged type adapter. 
The device may be used for taper 
boring, taper turning, back facing, 
bevelling, grooving, straight boring 
and counter boring. Literature de- 
scribing the taper-boring head is 
available. 

Circle Inform-A-Gram No. B19. 
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Processing Carriers are 
the subject of a catalog recently 
issued by Wiretex Mfg. Co., Inc., 40 
Mason St., Fairfield, Conn. The cata- 
log illustrates the wide variety of 
wire mesh products made by the 
firm in every size, mesh, and alloy. 
Included in the catalog are sections 
on baskets, processing and heat treat- 
ing equipment, fixtures and crates, 
tanks, plating, and special equipment. 
Circle Inform-A-Gram No. B20. 


Centerless Grinding Wheels. Man- 
hattan Rubber-Bonded centerless 
grinding wheels are described in 
Bulletin No. 6925 being distributed 
by the Manhattan Rubber Division, 
Raybestos-Manhattan, Inc., Passaic, 
N. J. Examples are given to show 
that with Manhattan wheels fewer 
passes are required to obtain the 
desired finish. Information on reg- 
ulating or feed wheels is included, 
and a page is devoted to a simplified 
price list. 

Circle Inform-A-Gram No. B21. 


Underdrive Squaring Shears. Com- 
prehensive, new Bulletin 69D, just 
published by Niagara Machine & 
Tool Works, 683 Northland Ave., 
Buffalo 11, N. Y., contains latest in- 
formation on the entire line of Ni- 
agara underdrive power squaring 
shears. Described fully are the mul- 
tiple-voint sleeve clutch, self-com- 
pensating holddown, self-measuring 
back gage, enclosed drive, four cut- 
ting edge knives, optional accessories 
and extra equipment. 

Circle Inform-A-Gram No. B22. 


Trace-O-Matic Bulletin. This new 
bulletin describes the Axelson 
Trace-O-Matic hydraulic tracer at- 
tachment that may be applied to 
Axelson heavy duty lathes for du- 
plicating turned parts from inexpen- 
sive flat templates. The bulletin in- 
cludes information regarding setup, 





how to make the plates, and two 
pages of case histories showing the 
high production performance that 
can be obtained with Axelson lathes 
equipped with the Trace-O-Matic at- 
tachment. Write to Axelson Manu- 
facturing Co., 6160 S. Boyle Ave., 
Los Angeles 58. 

Circle Inform-A-Gram No. B23. 





Variable Speed Band Sawing Ma- 
chines with hydraulic tables are the 
subject of an illustrated brochure 
(circular No. 100) being distributed 
by The Tannewitz Works, Grand 
Rapids, Mich. 

Circle Inform-A-Gram No. B24. 


Induction Heating Equipment. The 
newly developed Kilotron, a high 
frequency (400-kilocycle) induction 
heater, is the subject of a brochure 
offered by Electric Arc, Inc., 152 
Jelliff Ave., Newark 8, N. J. In- 
cluded in the coverage is a discussion 
of the range of production line ap- 
plication of this relatively new and 





How to Straighten Flap Tracks 


129 


advanced technique. The descrip- 
tion takes in both the 10-kw and the 
20-kw models. 

Circle Inform-A-Gram No. B25. 


Extra Services to users of cold 
finished steel is offered with the new 
J & L controlled atmosphere furnace. 
Steel processed in this furnace is 
enveloped in a controlled oxygen- 
free gas atmosphere as compared to 
an atmosphere of air in conventional 
furnaces. A booklet explaining all 
is available from the Jones & Laugh- 
lin Steel Corp., 3 Gateway Center, 
Pittsburgh 30, Pa. 

Circle Inform-A-Gram No. B26. 





Precision parts for air- 
craft call for the use of 
precision equipment. 

These flap tracks, ma- 
chined from 4130 steel 
(aircraft quality), must 
be checked on a straight- 
ening press four times 
during fabrication. For 
ease of control and ac- 
curacy, the work is done 
on Dake Gap Type 


Dake Engine Company, 


Guided 
Platen 


PRESSES 





Movable ee - 
Frome Re cece enennenen-cit in eens ann nine ie saenann en eR ENS 1 
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Presses like that shown 
in the photograph above. 

To the right of the ram, 
the operator has placed a 
rule gauge which indicates 
ram travel. Knowing the 
elasticity of the piece be- 
ing tested, he can estimate 
the overtravel necessary 
to straighten the piece 
with a single movement 
of the ram, 


Name 


Dake Gap Type Press 
broaches boring bars 


Dake Gap Type Presses 
are available for straight- 
ening or forcing, in 22 
models ranging up to 300 
tons capacity. They are 
fully described in Bulletin 
No. 299—sent on request. 


634 Seventh St., Grand Haven, Mich. 


ty 


Hydraulic 


Send for Big New Catalog 


DAKE ENGINE COMPANY 
634 Seventh St., Grand Hoven, Mich. 


Please send me a copy of Dake Catalog No. 129 








Address. 





| 
| 
| 
| 
; Company 
| 
| 


City_ 
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A New Profilometer Tracer with a 
long beam can measure the rough- 
ness of small holes, narrow slots, and 
small parts. Full details and speci- 
fications are given in Bulletin LT95, 
available from the Micrometrical 
Mfg. Co., 345 S. Main St., Ann Arbor, 
Mich. 

Circle Inform-A-Gram No. B27. 


A New Power Chuck Fixture de- 
veloped by The Skinner Chuck Co., 
New Britain, Conn., is illustrated and 
described in Bulletin PCF67 offered 
by the firm. The unit discussed is 
a non-rotating, air operated, work 
holding fixture for use on drilling 


and milling machines, for assembly 
operations, and for other bench and 
machine installations. 

Circle Inform-A-Gram No. B28. 


The Unique Features of the new 
Swiss form grinding machine “Copy- 
rex” are illustrated and described 
in a bulletin available from the High 
Precision Products Co., Westfield, N. 
J. Features of the machine include 
the grinding of irregular forms by 
means of the pantograph, and a gen- 
erating motion of the head to pro- 
duce two form tools in the same 
motion that usually produces only 
one. Inform-A-Gram No. B29. 





PORTER will prot 


.is a frozen asset. 
pyour punches to 


Z your prints—or—with 


change in your design—the 
> \ will save you thousands of do 


PC atalog 


JOB STAMPER 
PORTER Punches and Die Buttons take 
the guess work out of estimating. ¥ 
PORTER offers IMMEDIATE DELIVERY of — 
punches and die-buttons at less cost 
than when you make them yourself! 


DIE MAKER 


PORTER’S volume productio 
control—immediate delivery— 


<2 lower costs and improve peg 


\ 


\\ PORTER 


\ Bired for perfection A 


PORTER PRECISION PRODUCTS 


P. O. Box 208 


Porter Punches in stock in all principal cities. 


CINCINNATI 15, OHIO 


Send for complete catalog and prices. 
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Centerless Grinders. A new bul- 
letin (CT-54) describing its two mod- 
els of precision centerless grinders 
has been issued by the Landis Tool 
Co., Waynesboro, Pa. This bulletin 
points up special operating features, 
lists standard equipment, and gives 
specifications. 

Circle Inform-A-Gram No. B30. 


Hydraulic Presses are the subject 
of Catalog No. 54 offered by the 
Greenerd Arbor Press Co., 41 Crown 
St., Nashua, N. H. The presses de- 
scribed range in capacity from 1 1/2- 
ton bench type models to 70-ton 4- 
posted types. Illustrations and speci- 
fications are included. 

Circle Inform-A-Gram No. B31. 


“Engineering Audit of Facilities 
and Organization” is the title of a 
new brochure offered by Anderson- 
Nichols & Co., 150 Causeway St., 
Boston, Mass. The booklet describes 
a program for obtaining balance and 
harmony between all phases of com- 
pany operations. It covers the scope 
and objectives of such an audit. 
Circle Inform-A-Gram No. B32. 


Deforming is a simple, fast and 
inexpensive procedure to form-true 
grinding wheel contours accurately 
— and guarantee repeat truings of 
these contours to the same degree of 
accuracy as often as required, elim- 
inating costly, time-consuming “cut 
and try” methods. A comprehensive 
bulletin describing the Series “R” 
Diaform wheel forming attachment 
for cutter relief angle compensation 
is available from Pratt & Whitney 
Division of Niles-Bement-Pond Co., 
West Hartford, Conn. 

Circle Inform-A-Gram No. B33. 


Plating Automation as a revoiu- 
tionary concept is presented in tne 
description of the fully automatic 
plating machine contained in Bulle- 
tin B 50-54. The literature (avail- 
able from the Automatic Plating 
Division, Wagner Brothers, Inc., 400 
Midland Ave., Detroit 3, Michigan) 
gives a comprehensive explanation 
of the unique parts transfer and con- 
veying principle of the machine. 
Circle Inform-A-Gram No. B34, 


The Nutmeg Sheet Steel Separator 
is a permanent magnet self con- 
tained device which requires no elec- 
trical or air connections. Complete 
details on this unit are available 
from the Durant Tool Supply Co., 
136 S. Water St., Providence 3, R. I. 
Circle Inform-A-Gram No. B35. 


A New Line of 4-Way Valves 
(designated as the MV Series) for air 
or hydraulic service to 200 psi is now 
in production by the Modernair 
Corp,. 400 Preda St., San Leandro, 
Calif. Literature containing specifi- 
cations, applications data and prices 
may be obtained. 

Circle Inform-A-Gram No. B36. 
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Shear-Speed Bulletin. Ready for 
distribution is Bulletin No. 1800-54 
summarizing the Shear-Speed shap- 
er line of the Michigan Tool Co., 
7171 E. McNichols Rd., Detroit 12, 
Mich. This literature outlines in de- 
tail the Shear-Speed process for cut- 
ting gears, splines, cams, sprockets, 
and miscellaneous external shapes, 
one or several at a time. 

Circle Inform-A-Gram No. B37. 


A New Engineering Memorandum 
containing useful information on 
Ledloy-A, the free machining, lead 
bearing steel, which machines and 
spreads faster than those used for 
common screw stocks, is available 
from Peter A. Frasse & Co., Inc., 17 
Grand St., New York 13, N. Y. The 
memorandum (No. 12) includes such 
data as analysis comparison, typical 
mechanical properties and machining 
comparisons. 

Circle Inform-A-Gram No. B38. 


“Flying M” Etched Circuits elim- 
inate hand wiring by etching the 
desired pattern on a metal-clad lami- 
nate. In many cases electronics and 
electrical manufacturers have found 
that this method of reproducing 
circuits results in a saving on labor 
cost of up to 50%. A descriptive 
folder on the circuits is available 
from tne Miller Dial & Name Plate 
Co., 4400 North Temple City Blvd., 
El Monte, Calif. 

Circle Inform-A-Gram No. B39. 


Apex Magnetic Screwdriving and 
nut-running bits and tools are illu- 
strated and described in the 56-page 
Catalog 21 offered by The Apex Ma- 
chine & Tool Co., 1068 S. Patterson 
Blvd., Dayton 2, Ohio. The catalog 
lists many bit holders and insert 
bits, power bits, hand drivers, and 
finder sleeve assemblies. Included 
in the listings are specifications, sizes 
and applications. 

Circle Inform-A-Gram No. B40. 


A Turret Stop Indicator of unique 
design is illustrated and described in 
literature available from the D-S-C 
Machine Co., 29 Bertel Rd., Mt. 
Vernon, N. Y. The indicator was 
developed as an aid in the duplica- 
tion of machined parts. It maintains 
length tolerances and eliminates the 
possibility of operator error. The 
dial indicator has a range of 0.150” 
and is graduated 0.001”. 

Circle Inform-A-Gram No. B41. 


The New Design of the Reeves 
Fractional HP Vari-Speed Motodrive 
is completely described in Catalog 
M-543 which is now available. The 
booklet, in addition to outlining all 
of the operating features, gives list 
prices for all units, controls, and 
modifications. The unit comes in 
%, %, %, and % hp capacities in 
speed ratios of 2:1 through 10:1. The 
catalog is offered by the Reeves Pul- 
ley Company, Columbus, Ind. 
Circle Inform-A-Gram No. B42. 


Balancing Rotating Parts easier, 
faster, and more accurately are dis- 
cussed in an illustrated brochure 
available from the Anderson Bros. 
Mfg. Co., Rockford, Ill. Specifications 
are included in the literature. 

Circle Inform-A-Gram No. B43. 


Precision Diamond Compound lit- 
erature is available from the Pre- 
cision Supply & Machine Co., 12- 
36 River Rd., Fair Lawn, N. J. The 
booklet includes a specification chart 
and price list of compounds for vari- 
ous polishing, lapping, and cutting 
applications. 

Circie Inform-A-Gram No. B44, 


131 


Coolant Systems are the subject 
of a publication now being offered 
by Easy Industries, 162 N. Clinton 
St., Chicago 6, Ill. Included in the 
literature is a coolant recommenda- 
tion guidance table. 

Circle Inform-A-Gram No. B45. 


Lathe Chucks. The Westcott line 
of special handwheel actuated glass- 
working lathe chucks are illustrated 
and described in the new WGL-100 
folder being offered by the Westcott 
Chuck Co., Oneida, N. Y. The litera- 
ture includes complete specifications 
and dimensions. 

Circle Inform-A-Gram No. B46. 





MMO LAL AWW 


eo - * 
/ Size-Optional 
7 SUB OMANI 


Believing that there is too great a void between 
standard and special tooling, Mohawk has designed and 
developed a semi-standard subland tool. 


The Mohawk Size-Optional Subland is machined, 
hardened and placed in a stock bin. This results in a 
material saving to the customer in set-up costs, reduces 
delivery time to a fraction of that usually required for 
special tools, and allows a tremendous reduction in 
inventory.In ordering these Size-Optional Sublands, 
the customer is limited only in relation to shank 
specifications, and partially on overall length 
requirements. Diameters and step lengths are completely 
optional to fit the particular application. 

Write for full details. 


NORMAL DELIVERY 
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Universal Drilling Machines. A 
descriptive bulletin covering the 
purpose and specifications of its new 
universal drilling machine has just 
been issued by the Hartford Special 
Machinery Co., Hartford 12, Conn. 
Circle Inform-A-Gram No. B47. 


Rust Removal. A completely new, 
non-acid rust removing material that 
simultaneously strips paint, rust and 
primer from ferrous metal surfaces 
has been developed. An illustrated 
brochure describing this method is 
available from Turco Products, Inc., 
6135 S. Central Ave., Los Angeles 1. 
Circle Inform-A-Gram No. B48. 


Eth RE OOO. T05 a lieRi Siase 


Now—Lock Your Feed Rates 


Qualified Center Lapping Machine 
features are illustrated and described 
in Catalog 54 now available from the 
Qualified Gage Co., Berkley, Mich. 
Some of the features discussed are 
the spring cushion tailstock that pre- 
vents lapping stone breaking, load- 
ing, or burning; positive dressing 
form from lifetime cam. 

Circle Inform-A-Gram No. B49. 


The New 16” ‘LA’ Engine Lathe 
recently announced by the Nebel 
Machine Tool Co., Cincinnati 25, 
Ohio, described in literature now 
available. 

Circle Inform-A-Gram No. B50. 





to Protect Machines ... Reduce Costs 
with the CROSS Flow Control Leck! 


Only authorized personnel carry 
a key for the Cross Flow Control 
Lock! They set machine feed rate, 
then lock it. 


Easy to install. Just remove valve 
nameplate and adjusting lever, re- 
install over lock mounting plate. 


Available for Vickers 14” flow 
control valves and remote control 
panels. 


For full details, write Dept. A-710 





@ Eliminates Tampering 
e@ Stops Costly Shutdowns 


@ Prevents Tool Abuse and 
Breakage 


e Protects Machines Against 
Overloads 


e@ Reduces Maintenance Costs 


Established 1898 


DETROLT ae 





MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 132! 











TOOLING and PRODUCTION 


Thread Comparator. For gaging 
external threads faster, more de- 
pendably, and at lower cost P & W 
introduces its new precision Tri-Rol] 
thread comparator. Complete data 
on this versatile instrument is avail- 
able by writing to Pratt & Whitney, 
Division Niles-Bement-Pond Co,, 
West Hartford 1, Conn., for Circular 
No. 570, or— 

Circle Inform-A-Gram No. B51. 


A 30” Projection Type Rotary 
Table (Model O-R-T800) with full 
optical setting from master glass dial 
and grid screen reading is illustrated 
and described in a bulletin available 
from George Scherr Co., Inc., 200 
Lafayette St., New York 12, N. Y, 
Grid screen provides instantaneous 
reading in degrees, minutes, and sec- 
onds without further manipulation. 
Circle Inform-A-Gram No. B52. 


Storage & Materials Handling. A 
folder graphically showing the 
“Stackbin System” of storage and 
materials handling is available from 
the Stackbin Corp., 1273 Main St. 
Pawtucket, R. I. The booklet re- 
lates how this system is_ used 
throughout industry to cut handling 
costs, save space, improve inventory 
control, minimize loss and damage. 
Circle Inform-A-Gram No. B53. 


Hand Threading Stainless Steel 
Tubular Products. A folder of in- 
terest and value to those confronted 
with the task of hand threading 
stainless steel pipe has recently been 
published by the Tubular Products 
Division of The Babcock & Wilcox 
Co., Beaver Falls, Pa. The booklet 
(TDC 147) discusses die stock, dies, 
speeds, cutting oils, and the assembly 
of threaded joints. 

Circle Inform-A-Gram No. B54. 


Thermostat Metal. A bulletin de- 
scribing the new ASC-1 thermostat 
metal strip as well as fabricated bi- 
metal elements for use in the auto- 
motive, electrical, heating, appliance, 
instrument, and control fields, is 
being offered by the Thermostat 
Metal Division, American Silver Co., 
Inc., 3607 Prince St., Flushing 544, 
N. Y. Tables, charts and formulas 
are included to assist the user in the 
design of thermostat metal elements. 
Circle Inform-A-Gram No. B55. 


What You Should Know about sur- 
face broaching to gain the full bene- 
fits of its possibilities is just a little 
of the information contained in the 
new, enlarged and more profusely 
illustrated Duplex Vertical Hydro- 
Broach Machine Catalog No. M-1848. 
Highlights of design, applications and 
specifications of the Duplex vertical 
machine are also presented in this 
brochure offered by The Cincinnati 
Milling Machine Co., Cincinnati 9, 
Ohio. 

Circle Inform-A-Gram No. B56. 
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| STRAIGHT sive 
‘DOUBLE CRANK 





Detailed Information covering the 
complete new line of Niagara 
straight side double crank presses 
has just been published in Bulletin 
64-H by Niagara Machine & Tool 
Works, 683 Northland Ave., Buffalo 
1, N.Y. 

Circle Inform-A-Gram No. B57. 


CYW Choice Hot Work Steel is 
described in detail in Catalog Section 
10-280, just released by Firth Sterl- 
ing, Inc., 3113 Forbes St., Pittsburgh 
30, Pa. The literature contains type 
analysis, characteristics, applications, 
general heat treatment, and forging 
and annealing features. 

Circle Inform-A-Gram No. B58. 


Gears, Sprockets, Shafts, Bronze 
Castings and similar parts made to 
customer specifications are featured 
in a new brochure published by the 
Penn Machine Co., Johnstown, Pa. 
The brochure also includes details 
on the company’s planning proce- 
dures, engineering facilities, and 
testing and inspection processes. 
Circle Inform-A-Gram No. B59. 


Power Spray Washers. Technical 
Bulletin No. 301 on power spray 
washers is now available from 
Peters-Dalton, Inc., 17900 Ryan Rd., 
Detroit 12, Mich. This profusely il- 
lustrated brochure groups and dis- 
cusses in a clear and comprehensive 
manner all types of power spray 
washers, their layouts, and applica- 
tions. Fifteen engineering drawings, 
incorporating the essential features 
of a number of most commonly used 
types of washers, are included. 
Circle Inform-A-Gram No. B60. 


Adjustable. Ball-Bearing Centers. 
Bulletin CS-50 illustrates and de- 
Scribes the new “Mac” Model HDR 
and HDT heavy-duty revolving cen- 
ters and Model RS self-locating 
tevolving stops for lathes, turret 
lathes, automatic screw machines 
and grinders. Included is a full ex- 
Planation of the exclusive 3-point 
“Swirling bearing” principle and 
the stabilizer bearing feature which 


aid in attaining perfect work align- 
ment for precision machining within 
0.0001 concentricity. The booklet is 
available from The Whitfield Mfg. 
Co., 400 Oakland Ave., Washington 
Court House, Ohio. 

Circle Inform-A-Gram No. B61. 


Design Features, operating instruc- 
tions, and maintenance informa- 
tion on an automatic dial feed mul- 
tiple-spindle machine are included in 
the “Bodine 40-10 Catalog” offered 
by the Bodine Corp., Bridgeport 5, 
Conn. The basic design of this ma- 
chine allows easy adjustment or con- 
version of spindles and other mech- 
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anisms for the processing of a variety 
of parts on the same machine. Iso- 
metric, exploded, and silhouette 
drawings quickly identify and illu- 
strate both operation and parts. 
Circle Inform-A-Gram No. B62. 


An Idea Book. Here is a booklet 
presented, according to its publisher, 
the Gast Mfg. Corp., Benton Harbor, 
Mich., as an idea-source. On its 
pages, you'll see brief stories about 
a variety of products—most of them 
from totally unrelated fields. On 
each product, air is applied to a new 
job—or to do an old job better. 
Circle Inform-A-Gram No. B63. 





places 


VERSATILE POWER— 
OUTYDF THE WEIGH 


Power with the light-fingered touch—for those 
hard-to-get-at places! Haskins Flexible Shaft Equipment 
lets the power do the job without burdening skilled 
hands with heavy motors. For every job of grinding, 
sanding, filing, polishing or buffing—from ¢ HP to 

2 HP—Haskins tools increase production and 

cut costs. Two good reasons why you should 

write for the latest Haskins Catalog. 


The Haskins line provides a wide variety of models with 
drives, horsepowers, speeds, tools and attachments— 
including the one assembly exactly suited 


for your particular job. 


R. G. HASKINS COMPANY . 





heashesred. 


605 S. WASHTENAW ST., CHICAGO, ILL 
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ing, tempering, and _ annealing, 
valves; torches; mixers; blowers; 
and water warmers are described in 
this new bulletin (No. 55) just issued 
by the Johnson Gas Appliance Co., 
Cedar Rapids, Iowa. 

Circle Inform-A-Gram No. B64. 


The New Series 24 Automatic 
Drill Unit manufactured by Dumore 
is described and illustrated in a bul- 
letin now available. The publica- 
tion gives specification details on 
the unit relating to physical dimen- 
sions, motor control, capacity and lu- 
brication. The new unit as describ- 
ed in the booklet, has all necessary 
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For Years, Milne 

Has Been Delivering — 
Hollow Die Answers* 
To Tooling Problems.. 


MILRE 
has the answer to 


a ‘diemaker' 's dream! 


© MINIMIZES MACHINING 
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circuits built in and features simple 
mounting procedures, controlled 
feed, and resistance drilling. Copies 
of the booklet may be obtained by 
writing to Department 24, Dumore 
Co., 1300 17th St., Racine, Wis., or— 
Circle Inform-A-Gram No. B65. 


The New 12-Pointer Nut for use 
in mating with the 12 lands in double 
hexagon sockets (thus, distributing 
the driving loads so that thin wall 
socket wrenches of smaller O.D. can 
be used without breaking), is illus- 
trated and described in a bulletin 
now available from the National 
Machine Products Co., 44225 Utica 
Rd., Utica, Mich. 

Circle Inform-A-Gram No. B66. 


Industrial Drill & Tap Chucks, 
“If it’s a Jacobs—it holds!” is the 
motto of The Jacobs Mfg. Co., West 
Hartford 10, Conn. And a brand new 
catalog (No. 100) now available from 
this firm will hold your attention for 
some time. This comprehensive pub- 
lication contains the following: Ser- 
vice and repair of chuck; data on 
plain bearing key type chucks; parts 
for plain bearing chucks; arbors and 
adapters, etc. 

Circle Inform-A-Gram No. B67. 


In-Line Valves. A new line of in- 
line valves designed for increased 
operating efficiency, greater flexi- 
bility, and easier maintenance 
through extreme simplicity of de- 
sign and maximum _interchange- 
ability of parts, has been developed 
by Numatics Operating Valve, South 
Main St., Milford, Mich. Bulletin 
No. 4020, containing complete details, 
is available. 

Circle Inform-A-Gram No. B68. 


Products & Services of ABA Tool 
& Die Co., Inc., Manchester, Conn., 
are illustrated and described in a 
booklet now available. The publi- 
cation depicts a selection of the 
molds, tools dies, and machined 
parts made by the company for the 
plastics, metal working and allied 
industries. The booklet covers prod- 
ucts ranging from injection molds 
and parts for the electronic industry 
to experimental and _ production 
parts for the aviation field. 

Circle Inform-A-Gram No. B69. 


Office-Size Whiteprinter. A new, 
complete bulletin (54C5) describing 
an advanced design office-size Copy- 
master Whiteprinter is now avail- 
able from the Peck & Harvey Sales 
Corp., 5640 N. Western Avenue, 
Chicago 45, Ill. The bulletin tells 
how Copymaster efficiently and eco- 
nomically produces black line and 
colored line ammonia-dry white- 
print — continuously or intermit- 
ently—in office plant or laboratory 
at low cost. 

Circle Inform-A-Gram No. B76. 
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Electronic Trouble Shooter. An in- 
strument that provides quick and 
accurate answers to problems of 
manufacturing, inspection, mainten- 
ance, and service is the subject of 
Bulletin 3059-1 available from Er- 
wood, Inc., 1770 W. Berteau, Chicago 
13, Ill. The trouble shooting unit is 
a machine that accurately locates, 
analyzes, and compares vibrations 
and noises in mechanical devices. 
It reports findings back to you via a 
calibrated noise meter dial and thru 
a 4” amplifying speaker or head 
phones. 

Circle Inform-A-Gram No. B71. 


The Latest Pull-Down Broaching 
Machines designed by Colonial 
Broach Co., P. O. Box 37, Harper 
Station, Detroit 13, Mich., are treated 
in detail in a new bulletin (RD-54). 
Tabulated in a very complete form 
is the specification data on nine dif- 
ferent machine models including an 
entirely new 50-ton, 72” stroke ma- 
chine. Also presented in table form 
with an accompanying keyed line 
drawing are significant dimensions 
of each model. 

Circle Inform-A-Gram No. B72. 


Index of Literature. Bulletin 100- 
C available from the Minneapolis- 
Honeywell Regulator Co., Industrial 
Division Wayne & Windrim Aves., 
Philadelphia 44, Pa., lists all current 


; RO LEAVES METAL BEHIND THE 
| 


Honeywell Industrial Division litera- | 


ture. Numbers and titles of all cata- 
logs, bulletins, specification sheets, 
and instrumentation data sheets are 
included. 

Circle Inform-A-Gram No. B73. 


Liquid Filters. A new illustrated 
folder, describing Wagner Brothers’ 
line of permanent membrane type 
liquid filters, is now available. The 
literature explains precoating, fil- 





tering, and cleaning operations, with 
schematic drawings showing flow 
directions during each of these 
phases. Secure your copy of Folder 
F 10-45 by writing to the Filter Divi- 
sion, Wagner Brothers, Inc., 400 Mid- 
land Ave., Detroit 3, Mich., or— 
Circle Inform-A-Gram No. B74. 


Grommet Brochure. Listed and il- 
lustrated in the pages of a new bro- 
chure available from Goshen Rub- 
ber Co., Inc., Goshen, Ind., are the 
many sizes and types of quality 
grommets available from this firm. 
Circle Inform-A-Gram No. B75. 


Threading Heads. The Solid Ad- 
justable Threading Heads Bulletin F- 
78-3 in its revised edition is now 
available from the Landis Machine 
Co., Waynesboro, Pa. The litera- 
ture includes detailed data on all 
Landis solid adjustable heads, which 
feature tangential chasers and cover 
a pipe range from %” to 6”. 
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Booster & Accumulators for fluid 


power applications are illustrated 
and described in Catalog B-54 of- 
fered by the Petch Mfg. Co., Alpena, 
Mich. Included in the literature is 
complete engineering data. 

Circle Inform-A-Gram No. B77. 


Two-In-One Hydraulic Press. Now 
on the market is a combination hy- 
draulic forcing and straightening 
press. A specification manual de- 
scribing this two-in-one press com- 
pletely is available from the Stanley 
H. Holmes Co., 3300 W. Lake St., 
Chicago 24, Ml. 
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GRIND 


RADIAL RELIEF ONLY 





Increased life, better performance for practically 
all end and side cutting tools is now possible. New 
design gives traverse, got rocking, action with sool 
remaining on wheel center. Set-up so fast and simple 
you can standardize on this better grind for tools 
of 1 to 16 flutes. Easy cam interchange — selective 
degree of relief without changing cams. 


WRITE FOR CATALOG 


ANY COMBINATION 
OF AXIAL AND 
RADIAL RELIEF 
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The Sciaky Dial Feed, a universal, 
rotary indexing unit for all applica- 
tions on resistance welders, machine 
tools, and various assembly opera- 


tions, is described in Bulletin No. 
319-12 available from Sciaky Bros., 
Inc., 4915 W. 67th St., Chicago, Il. 
Circle Inform-A-Gram No. B79. 


For Measuring Smoothness or 
Roughness of polished, lapped, and 
ground surfaces of any material, an 
interference microscope has been de- 
veloped by Farrand Optical Co., Inc., 
Bronx Blvd. & E. 238th St., New 
York 70, N. Y. This is a high-power, 
high-resolution, and versatile optical 


instrument adaptable for either vis- 
ual or photographic work. Bulletin 
No. 818, describing two models is 
available upon request. 

Circle Inform-A-Gram No. B80. 


Slide Honing, the modern preci- 
sion tumbling process, is described 
in a booklet offered by the BMT 
Mfg. Corp., Elmira Heights, N. Y. 
Metals, plastics, castings, and parts 
of all kinds previously considered 
impractical to finish in tumbling ma- 
chines are now successfully handled 
by the BMT Multi-Barrel Slide Hon- 
ing machine. 

Circle Inform-A-Gram No. B81. 








Directly Produces 
Quality Control Charts! 


Here, a recorder is used with a Cleveland Par-Ac electronic pro- 
duction gage to make quality control charts for precision mach- 
The gage head is set with a master; and sample 
parts, taken from the machines at fixed intervals, are quickly 
The recorder chart shows deviations from 
nominal size — thus directly provides the data needed for statis- 


ining operations. 
checked as shown. 


tical quality control. 


Recorders are also used with our Indi-Ac electronic indicator 
and Micro-Ac electronic microcomparator — to provide chart rec- 
ords of runout, taper, eccentricity, deviations in dimensions, and 


similar measurements. 


FREE BULLETIN 542 shows shop, tool room and gage room 


applications of this and many other kinds . 


standard and special . 
gaging equipment. 


* BEST? 


Designed, developed and manufactured by 


Cleveland INSTRUMENT CO. 


735-3 CARNEGIE AVE. 
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. and explains advantages offered only by Cleveland 
May we send you a copy? 
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Contract Service. “Serving Manu- 
facturing For Half a Century with 
Complete Sub-Contract Service.” is 
the title of an interesting brochure 
just issued by the Bridgewater Ma- 
chine Co., Akron, Ohio. Fully illus- 
trated, the booklet shows many of 
the firms specialized machine tools 
in operation, as well as some of the 
parts, assemblies and complete ma- 
chines regularly produced. 

Circle Inform-A-Gram No. B82. 


Utility Drills. Chicago-Latrobe’s 
high speed utility drills are especial- 
ly designed and heat treated for ap- 
plications requiring sturdier, shorter 
drills than are available in the con- 
ventional jobbers or wire gage drills 
because of their heavier construction. 
An illustrated booklet describing 
these drills is available from Chica- 
go-Latrobe, 411 W. Ontario St., Chi- 
cago 10, Il. 

Circle Inform-A-Gram No. B83. 


Selenifiers and Controls for the 
electro-plating and metal finishing 
industries are described in Catalog 
No. 441 now available from the 
American Rectifier Corp., 95 Lafay- 
ette St., New York 13, N. Y. Com- 
plete with illustrations of bench type 
and floor model selenifiers, the book- 
let supplies technical data and rat- 
ings on every type available in these 
two general classes of rectifiers. 
Circle Inform-A-Gram No. B84. 


Drill Unit. A new drill unit incor- 
porating a direct drive electric motor 
for spindle drive, and ideality suited 
for single spindle speed high produc- 
tion operations, has been developed 
by Hause Engineering, Montpelier, 
Ohio. If you would like to know 
the basic operational and dimen- 
sional characteristics of this unit, 
Hause Engineering will gladly send 
you Specification Sheet SS 24-1. 
Circle Inform-A-Gram No. B85. 


Mobility-of-Machine Benefits are 
described in Bulletin R541, which is 
available from the Barry Corp., 1000 
Pleasant St., Watertown, Mass. The 
illustrated booklet gives the results 
of a timed test involving the reloca- 
tion of a production line in 23 min- 
utes which served to demonstrate 
savings in money, time and labor 
that resulted from plant machine 
mobility. 

Circle Inform-A-Gram No. B86. 


A New Model Loadmeter (Model 
L-122), designed to be adaptable to 
practically all types of motor driven 
equipment, has been developed. This 
instrument can now be used to detect 
any condition of “overload,” and is 
read by means of a zoned meter. A 
booklet giving full details is avail- 
able from the Detroit Milling Cutter 
Co., 28625 Grand River, Farmington, 
Mich. 

Circle Inform-A-Gram No. B87. 
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“Resistance Welding at Work”, is 
the title of a new booklet that cov- 
ers a case history of Sciaky electric 
resistance welding equipment as 
used at the Moloney Electric Co. of 


St. Louis, Mo., one of the largest 
manufacturers of transformers in the 
world. Fine examples of electric 
resistance welding as well as inter- 
esting techniques of spot, seam, and 
projection welding are described. 
To receive your copy of Vol. 3, No. 7, 
“Resistance Welding at Work” write 
to Sciaky Bros., Inc., 4915 W. 67th 
St. Chicago, Ill., or— 

Circle Inform-A-Gram No. B88. 


Shaft Couplings. A catalog-specifi- 
cation bulletin completely illustrat- 
ing and describing Brown Kushion- 
Torq shaft couplings rated from %4 
to 1500 hp is now available. Data 
includes list of available sizes with 
dimensions, weights, and safety fac- 
tors for use with various types of 
equipment. Write to the Brown En- 
gineering Co., 23 N. 3rd St., Reading, 
Pa., for Bulletin 28, or— 

Circle Inform-A-Gram No. B89. 


Driving Center. A revolutionary 
new driving center developed by 
Zee-Hawk Machine Specialties, Inc., 
3716 W. Montrose, Ave., Chicago 18, 
Ill., eliminates whip, vibration, chat- 
ter and accidents caused by driving 
dogs; reduces operator fatigue; ma- 
chine need not be stopped between 
workpieces; entire length of work- 
piece can be machined in one pass; 
and center is dynamically balanced, 
hardened, and ground—maximum 
cut run-out is 0.0002”. Bulletin No. 
1162-A is available. 

Circle Inform-A-Gram No. B90. 


A Significant Change is taking 
place in the pattern of modern in- 
dustry. Instruments that were for- 
merly restricted to research labora- 
tories are now being integrated into 
production testing, monitoring and 
control phases of industry. Quan- 
tity production of these _ instru- 
ments is described in a booklet avail- 
able from the Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 15, Calif. 

Circle Inform-A-Gram No. B91. 


Carbide Tools & Tool Accessories 
produced by the Wesson Co., 1220 
Woodward Hts. Blvd., Ferndale 20, 
Mich., are covered in General Cata- 
log 541 now available from the firm. 
Described in the illustrated 121-page 
booklet are Wessonmetal carbides, 
standard flat tools, milling cutters, 
arbors and parts, reamers, Multicut 
band type holders, Huski-Cut tool 
holders, Dual-Wedg lock, universal 
vises, and angle plates. 

Circle Inform-A-Gram No. B92. 


“Size-Optional” Brochure. A new 
circular, describing semi-standard 
Mohawk size-optional Subland drills, 
is now ready for distribution. The 


size-optional feature is a new con- 
cept in Sublands in that nearly com- 
pleted blanks are kept in stock at 
Mohawk. This greatly reduces de- 
livery time, cuts quantity costs, and 
allows the customer to greatly re- 
duce inventory. The brochure is 
available from Mohawk Tools, Inc., 
910 E. Main St., Montpelier, Ohio. 

Circle Inform-A-Gram No. B93. 


A Mechanical Eye to watch your 
tools is the Cross tool control unit 
with “Toolometer.” The unit pro- 
vides a continuous picture of the 
used and unused portions of tool life 
and makes tool changing and sharp- 
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ening a scheduled operation. Com- 
plete details are contained in an il- 
lustrated bulletin (Form No. 642) 
now being offered by The Cross Co., 
3552 Bellevue Ave., Detroit 7, Mich. 
Circle Inform-A-Gram No. B94. 


The New Shear-Carb shell mills 
and end mills may be the answer to 
your milling problems. At any rate, 
check these new products featuring 
full flute-length carbide tips with 
true helix, as described in the latest 
Shear-Carb bulletin offered by the 
Wendt-Sonis Co., Tenth & Collier 
St., Hannibal, Mo. 

Circle Inform-A-Gram No. B95. 





New ¢ Fast - Proven 





methods for 
PERFORATING 

and NOTCHING 
SHEET METALS 


| Whistler MAGNETIC Dies 





at work in large inclinable press. 
Magnetized retainers hold the units. 
No bolting required. A fast, eco- 
nomical method in making up a 
punch and die set for short or long 
runs. All parts re-usable. 


Whistler ADJUSTABLE Dies 
on perforating and notching job, 
using Tee slotted die set. With 
Whistler Adjustable Punch and 
Die units production starts within 
hours instead of weeks. Last min- 
ute job changes made quickly. 





ete 


@ Here are the 
complete de- 
tails with prices 
and applica- 
tion illustra- 
tions. Send for 
these catalogs. 
No obligation. t 













REDUCE DIE COSTS 


All units and parts are interchange- 
able and used repeatedly in differ- 
ent arrangements. INCREASE PRESS 
PRODUCTION—Dowyn time is minutes 
as compared to hours for change- 
over. For precision work in all types 
and sizes of presses. START PRODUC- 
TION AT ONCE. Pierce materials up 
to 4%” thick mild steel. Standard sizes 
and shapes available up to 3 inches. 
Special sizes to order. 
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Ss. B. WHISTLER & SONS, Inc. 


Adjustable, Magnetic, Custom and Cam Dies for all Industry 
748 Military Road, Buffalo 23, N. Y. 


ZONE STATE 


_—————— 










‘are located in most principal cities. Their on-the-job { 
‘experience, combined with Whistler's 35 years experience ane 
manufacture of tools ond dies, is available ‘on  Foquest. 


Fy 2 ‘ein 













| DEMONSTRATION DAILY — BOOTH 135 — METAL SHOW, NOV. 1 TO 5 


CIRCLE INFORM-A-GRAM KEY NO. 1371 




















138 


Lathe Attachments & Accessories 
are the subject of Catalog 5418 just 
issued by South Bend Lathe Works, 
425 E. Madison St., South Bend 22, 
Ind. The 40-page brochure is a 
ready source of features, specifica- 
tions, and construction data on the 
complete line of South Bend machine 
tool attachments and accessories. 
Circle Inform-A-Gram No. B96. 


Taps Ground From The Solid. The 
Jarvis High Speed Tap Manual and 
Catalog has been designed to do a 
threefold job. First it contains a 
complete description of Jarvis facili- 


ties, which reflect new methods and 
techniques; second, it presents the 
latest reference material available 
on the uses, types and performances 
of industrial taps; and third it lists 
and illustrates the entire range of 
Jarvis taps. For your copy of Cata- 
log No. T-54, write to The Charles L. 
Jarvis Co., Middletown, Conn. 
Circle Inform-A-Gram No. B97. 


Eight New Hydraulic Control 
Valves with ball detent for position 
locking have been announced by the 
Logansport Machine Co., Inc., Log- 
ansport, Ind. Included are six 3- 









PREMIUM QUALITY STEEL... 


A-B-C PIERCING PUNCHES 
will serve you better ! 


in two basic types: water hardening of guaran- 
teed grain size and hardenability — and molyb- 
denum high speed steel — both carefully heat 
treated in the most modern equipment availabl 


to capitalize fully on their high qualities. 





HEAD AND SHANK DRAWN BACK... 


to 45-50 Rockwell C for hardness gradient, giving 
“shock absorber” action to make for increased 
durability. 


UNDERSIDE OF HEAD GROUND SLIGHTLY... 


at same-time as shank. This insures squareness 
with shank and minimizes breakage during strip- 
ping. 


ASSURED DIMENSIONAL ACCURACY... 


For example: point is ground concentric with 
body within .0005” total indicator reading. 


FINE FINISH... 


and smoothly blended radius to minimize 
stresses. These extra quality features are 
achieved by our special grinding fixtures and 
dressing equipment. 


ACCURATE BUSHING COMPANY 4a? 


Department T-P 





A-B- CPiercin 
liver the same u 
ice that has won preference 
~—s *BeC Drill Jig Bushings 
on 


A-B-C Precision Compo- 
nents for the aeronautical and 


| 

7 

8 Punches de- | 
t 

{ 

| 

| 

| 

related industries, f 

i 

i 

{ 

1 

' 


ra fine serv- 


Write for catalog of A*BeC 
Piercing Punches. It includes 
information invaluable to 
men who buy of work with 
tools, 


Main Office & Factory—433 North Ave., GARWOOD, N. J. 
WEstfield 2 -6400 


ENGINEERING OFFICE & REGIONAL WAREHOUSE 
5722 W. Chicago Ave., CHICAGO 51, Ill., ESterbrook 8-7180 


Representatives in major industrial centers 
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position, 4-way valves and two 2- 
position, 4-way and 3-way valves, 
Catalog sheets on these new valves 
have been incorporated in Logan 
Catalog No. 200, Section 4, which is 
available upon request. 

Circle Inform-A-Gram No. B98. 


Mechanical Power Transmission 
Products made by the Morse Chain 
Co., 7601 Central Ave., Detroit 10, 
Mich., are completely described in 
a newly revised Catalog B20-53. The 
publication covers silent chain, roll- 
er chain, and Hy-Vo drives; 
sprockets, cable chains, drive shafts, 
couplings and clutches. 

Circle Inform-A-Gram No. B99. 


“Engineered Live Centers” is a 
new illustrated catalog containing 
specifications and prices of the stand- 
ard live centers which are made 
with Morse taper and also includes 
three types of specials. The publica- 
tion has just been released by the 
Sturdimatic Tool Co., 3900 F St. 
Detroit, Mich. 

Circle Inform-A-Gram No. B100. 


Tool Room Accessories and coia- 
ponents are illustrated and described 
in a handy, pocket-sized booklet 
available from the Reid Tool Supply 
Co., 332 W. Delano Ave., Muskegon 
Hts., Mich. Among the accessories 
covered in this Catalog 154 are tool 
and die maker’s aids, vises, set-up 
aids, and milling attachments for 
lathes. 

Circle Inform-A-Gram No. B101. 


“Compensating Equalizer,” used in 
a vise or as a component part of a jig 
or fixture, firmly clamps up to 10 
parts at one time by automatically 
compensating for size differences in 
the parts. The new unit is complete- 
ly described in Bulletin 1021 which is 
available upon request from Design 
Aids Co., 130 N. 7th St., Newark 7, 
N. J. 
Circle Inform-A-Gram No. B102. 


Changes In Its Hydraulic Power 
Unit Model 6031 to provide addition- 
al pressure range from 1200 to 2000 
psi has been announced by the Log- 
ansport Machine Co., Logansport, 
Ind. This model has previously been 
offered only in pressures from 250 to 
1000 psi. The new Logan Catalog 
200, Section 1, now contains this en- 
gineering data and is available upon 
request. 

Circle Inform-A-Gram No. B103. 


Diamond Grinding Wheels. A new 
catalog, No. 1233, containing a com- 
prehensive assortment of standard 
sizes of diamond grinding wheels and 
hones has just been published by the 
Norton Co., Worcester, Mass. In- 
cluded in this 52-page booklet is data 
on diamond wheel markings, selec- 
tion of wheels, standard shapes of 
wheels, and suggestions on the use 
of diamond wheels and hones. 
Circle Inform-A-Gram No. B104. 
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34 Practical Production Ideas to 
help you increase output and reduce 
costs are contained in a booklet of- 
fered to TOOLING & PRODUCTION 
readers by the Potter & Johnston Co., 
Newport Ave., Pawtucket, R. I. The 
literature covers such topics as ma- 
chining hard-to-handle pieces; ma- 
chining cut-off bar stock; and ma- 
chining both ends in a single chuck- 
ing. 

Circle Inform-A-Gram No. B105. 


For Safer Punch Press Operation, 
a Lifeguard valve used with pneu- 
matic clutch and brake “senses” im- 
proper valve operation and becomes 
inoperative at completion of that 
valve cycle. The valve then will not 
actuate the press. Bulletin 306, of- 
fered by the Ross Operating Valve 
Co., 120 E. Golden Gate, Detroit 3, 
Mich., describes this air contro] de- 
vice completely. 

Circle Inform-A-Gram No. B106. 


One-Half Million Stock Parts for 
press dies are listed in a catalog 
now available from _  Toolcraft 
Industries Corp., 305 E. 140th St., 
New York. The booklet contains 
listings of such parts as die bushings; 
piercing die punches; slug ejector 
punches; quills; stripper guide bush- 
ings; quick change quills; punch 
holder bushings; high precision 
lamination perforators; heavy duty 
punches, dies and guides; and shaped 
punch quills. 

Circle Inform-A-Gram No. B107. 


Viking Milling Cutters are de- 
signed to fit a wide range of op- 
erations on various types of machine 
tools machining many different ma- 
terials. Viking’s new 44-page general 
catalog lists standard cutters with 
either H.S.S. or carbide blades. The 
booklet, available from The Viking 
Tool Co., Shelton, Conn., carries data 
on carbide single point tools with 
mechanical chip breakers; special 
milling cutters; and sharpening fix- 
tures and methods. 

Circle Inform-A-Gram No. B108. 


Protection of Pressure Systems by 
frangible discs is discussed in a series 
of catalog sheets available from 
Frangible Discs, Inc., 57 Railroad 
Ave., Penns Grove, N. J. A frangible 
disc is an individually-designed pres- 
sure relieving device used to protect 
equipment or process systems wher- 
ever over-pressure is a problem. It 
consists of a preformed metal rupture 
disc which is held between specially- 
machined retainer rings and fits into 
Piping systems between standard 
Pipe flanges. 

Circle Inform-A-Gram No. B109. 


Heat Treating Pots, Tubs, & Boxes. 
Bulletin No. 5 on eight types of heat 
and corrosion resisting cast alloy 
heat treating pots, tubs, and carbur- 
izing boxes has just been released by 


Standard Alloy Co., Inc., 1679 Col- 
lamer Rd., Cleveland 10, Ohio. Com- 
plete specifications are given for 17 
round pots for salt, cyanide and lead 
solutions; six rectangular tubs; 31 
rectangular carburizing boxes; and 
19 round carburizing boxes. 

Circle Inform-A-Gram No. B110. 


The Air-Hydraulic Press for kick 
and arbor press operations is de- 
scribed in the 1954 bulletin available 
from Air-Hydraulics, Inc., 811 Bel- 
den St., Jackson. Mich. This press 
does countless operations in metals, 
plastics, ceramics, leathers, etc. Also 
described are air controlled index 
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tables, impact hammers, air-hy- 
draulic accumulators, hammer heads, 
and other pneumatic devices. 

Circle Inform-A-Gram No. B111. 


A Portable Hardness Tester for 
aluminum alloys, copper, brass, and 
other materials (including plastics) 
is discussed in the illustrated Bulletin 
F 1689-2 which can be had from the 
Barber-Colman Co., 1200 Rock St., 
Rockford, Ill. The instrument covered 
is the Barcol Impressor which has 
been designed for use on fabricated 
parts and assemblies as well as on 
raw stock. 

Circle Inform-A-Gram No. B112. 





Try these lightweight...speedy 


PORTABLE TOOLS 


@ Produced in the in- 
dustry’s most modern, 
air-conditioned plant 


to give you top precision. 





® Gives you advanced 
features for faster pro- 
duction, easier handling. 





@ Backed by Rotor 
Tool’s 25-year reputa- 
tion for applying the 
right tool for your job. 





Ask for a demonstration of 
any of these tools 


| sau en can 


Se { 
ene 


Special bulletins 
n all tools on request 





ELANI 








| Sander Angle Drills 


Chippers Midget Grinders 


High Cycle Tools 





Vertical Grinder 










Straight Grinders 


LS 


Buffers 








Screw Drivers 


Rammers 


se ROTOR TOOL .- 
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. .. Surface Plate, from page 125 

ing number of manufacturing 
plants that are finding a similar 
need. 

The Company has made special 
laboratory plates accurate to 
0.00001” (ten-millionths), and so 
accepted by a government 
agency. Yet the less accurate 
grade AA commercial surface 
plate, shown and specified in Fig- 
ure 4, is at present beyond the 
requirements of all but a few 
concerns. However, with ever 
closer tolerances being required 


on tools and gages, more and 
more concerns will be requiring 
the grade AA. 

For the many who do not re- 
quire such extreme accuracy, our 
company has a grade A plate on 
which every 2 ft. square area is 
accurate to 0.0001”. The speci- 
fications for a grade A plate 6 ft. 
long are: 

1. All points on the surface 
shall lie between two parallel 
planes separated by 0.0006”, and 

2. All points on the surface of 
any 2 ft. x 2 ft. area shall lie be- 










































COMPACT DESIGN 
SAVES UP TO 


PERFORMANCE 
WITH EXTRA HIGH 
SAFETY FACTOR! 


CYLINDERS 
OIL pressure to 750 — AIR to 200 P. 5S. 1. 


Now the sensational new T-J Spacemaker sets the pace in 
compact cylinder design and efficient performance! 

New “Self-Aligning” adjustable oil cushion means faster 
acceleration and better cushion than ever before . . . New 
T-J Super Cushion Flexible Seals for air insure positive 
cushion with automatic valve action for fast return stroke, 

More plus features include—heavy wall, precision honed, 
hard chrome plated, seamless steel body . . . leakproof 
cylinder head to body construction . . . heavy duty, high- 
tensile, hard chrome plated piston rod. Write for bulletin 


CIRCULAR HEADS WITH TIE RODS / 
/ 


° (e}fe) O10 O| # 
OOIO\/ 
—o|O—olo— J / 


§ SQUARE HEADS WITH TIE RODS v7 
ei 


/ 
/ 


PSN O/ srace 
DOOM: 
§ 


T-J SPACEMAKER . . . provides edditione! roem for 
edjocent equipment witheut sacrificing strength. 























$M-454-2. The Tomkins-Johnson Co., Jackson, Mich, 


TOMKINS-JOHNSON 
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tween two parallel planes sepa- 
rated by 0.0001”, and 

3. The surface shall be in the 
form of a segment of a quite uni- 
form convex sphere. 

For different surface plate sizes 
of the same grade the only varia- 
tion in the 3-point specification 
is in the over-all value shown in 
I of Figure 4. 


Write Your Own Specification 


While the above description 
has necessarily used examples 
from Rahn specifications for a 
6-ft. surface plate, it is hoped that 
the 3-point specification will en- 
able users of all surface plates to 
analyze their needs and to write 
their own specifications. Thus 
they may tell their surface plate 
supplier exactly what they want 
and be sure they will get what 
they require. 





CONTROL UNIT 
INCORPORATES A 
MEMORY DEVICE FOR 
CONTINUOUS GAGING 


Storing a meter reading of 
varying magnitude and repro- 
ducing that information at a 
later period is the function of the 
Proportional Syncronizer, a de- 
vice recently developed by Pratt 
& Whitney. 

In operation, a meter reading 
from a gage is applied to the 
memory unit through a self-bal- 
ancing electronic control circuit. 
The device storing this reading 
is driven from the process line in 
the same relation that the ma- 
terial is progressing through the 
process, and the advancement of 
the information on the memory 
unit is in relation to this move- 
ment in both speed and distance. 

An example of the Proportion- 
al Syncronizer being applied, is 
in the control of a process where 
steel strip, of varying thickness, 
is being formed into tubing and 
seam welded. The welding cur- 
rent must be varied in accord- 
ance with the thickness of the 
strip. If the current were held 
constant, and the material be- 
came thicker, a weak weld would 
result; and if the material be- 
came thinner, the seam would be 
burned. Since it is impractical 
to measure the thickness of the 
material at the point of welding, 
it is done before forming into a 
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tube. The Proportional Syncro- 
nizer is therefore used to convey 
the information on thickness be- 
tween the point of measurement 
and the point of welding, and to 
control the welding current ac- 
cordingly. 

Another example of a Propor- 
tional Syncronizer application is 
in the processing of coated ma- 
terials where it is desired to 
know accurately the weight or 
thickness of the coating. A gage 
is employed to measure the base 
material continuously and the 
varying dimensional reading 
from this gage is fed into the Pro- 
portional Syncronizer. As the 
measured material progresses 
through the coating process, the 
meter reading progresses propor- 
tionally in the memory device. 
A second gage is then employed 
to measure the base material plus 
coating. The reading of the first 
gage after being delayed in the 
memory unit, is subtracted from 
the reading of the second gage. 
Inasmuch as the memory unit 
has delayed the reading of the 
first gage an amount equivalent 
to the time required for the spe- 
cific portion of the base material 
to reach the second gage, the dif- 
ference in the two readings is a 
measure of the coating thickness 
of that portion. By the use of the 
Proportional Syncronizer an ac- 
curate measure of the coating 
thickness only is obtained, even 
though the base material may 
vary from portion to portion by 
amounts greater than this coat- 
ing thickness. 

The Proportional Syncronizer 
can be applied to the storage of 
any meter reading of varying 
magnitude where subsequent use 
of this meter reading is required 
in a process operation. 

For more information write 
Pratt & Whitney, Div. Niles-Be- 
ment-Pond Co., West Hartford 1, 
Conn. or Circle No. Dl. 


TAG DESIGNED To 
SPEED TOOL REPAIR 


Designed to assist both in port- 
able-tool repair and in the in- 
ventory of repair parts is a new 
tool repair tag devised at the 
TEMCO Aircraft Corp. of Dallas, 
Texas. One side of the card lists done. The card’s opposite side, 
services needed most frequently as the blank tag above indicates, 
for small electric and air tools. has columns in which parts used 
The operator checks the appli- in repair are logged. The card 
able block, or makes his request —except for a detachable stub— 
under “Additional Remarks,” as is filed as a permanent tool re- 
the operator of this rivet gun has __ pair record. 





INSERT 


GRINDING FIXTURE 
For Solid Carbide Tools 


ROUNDS — SQUARES 
TRIANGULARS — RECTANGULARS 






MODEL VC, Style M Mo- 
torized Solid Carbide In- 
sert Grinding Fixture. 
Style H, without motor 
also available. Write for 
Bulletin No. 235. 


HE Hammond Solid Carbide insert Grinding Fixture pays 
for itself in a few weeks. Offers a fast, economical and 
accurate means of grinding chip breaker grooves in round, 
square, triangular and rectangular shapes and for rough and 
finish grinding of dull and damaged carbide inserts. Motor- 





ized Style M with lug base can be mounted on most tool BREAKER AND DIAMOND FIN- 


and surface grinders and Hammond CB-76, CB-77 and Go's Visine ae 
oli arbide Inse rin 
CB-77W Chip Breaker Grinders. ing Fixture — 
BUILDERS OF AMERICA’S MOST COMPLETE 
LINE OF CARBIDE TOOL GRINDERS 





1631 DOUGLAS AVENUE * 


KALAMAZOO, MICHIGAN 
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UNDERSTANDING THE UNIFIED SCREW 
THREAD SYSTEM 


A non-technical description of the Unified Screw Thread System, 
presenting basic screw thread data and terminology including a 
comparison of the Unified and the American National Systems. 


‘THE UNITED STATES and 

Great Britain have for many 
years produced threaded parts 
based on differing screw thread 
systems. The former has em- 


ployed the American National 
System, and the latter the British 
Whitworth System. Chief among 
the differences in the two sys- 
tems are thread form (a 60° angle 
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in the American system, a 55° 
angle in the British), thread 
series, and class of thread. Thus, 
nuts manufactured in the United 
States would not fit British bolts 
and British screws would not fit 
American threaded holes. Can- 
ada, serving the needs of both 
countries, has had to use both 








Gaertner OPTICAL INSTRUMENTATION 
TOOLMAKERS’ MICROSCOPE 


reaps ro OOO1” 


DIRECT COORDINATE MEASUREMENT 


PLUS - - - 


THESE LISTED FEATURES MAKE THE TOOLMAKERS’ MICROSCOPE AN AL- 
MOST INDISPENSABLE INSTRUMENT IN YOUR SHOP OR LABORATORY. 


Range 2 x 4 Inches 
360° Stage Rotation Reading to | Minute 


Protractor Circle Range 360° Reading to | 
Minute 


Magnification 30X 
Stage Motion By 2 Inch Precision Screws 
Column Tilt 8° For Helix Measurement 


Rugged Construction For Dependable Accurate 
Service 


ACCESSORIES 


Templet Ocular Head 

Standard Radius And Thread Form Templets 
Camera and Projection Attachments 

Inch or Metric Scales 

Magnification From 10X to 100X 


SEE and USE IT! 


The M2001ARS Toolmakers’ 
Microscope and Accessories 

will be on display at Booths 

1011 and 1013 at the First 
International Instrument Congress 
September 13-24 in Philadelphia 


Bring your measuring problems. 





For a completely illustrated book listing detailed specifications and accessories 
request Bulletin 147-50. 


The Gaertner Scientifie Corporation 
1242 Wrightwood Avenue . Chieago 14, HKnois 
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systems as requirements dictated. 

Though absence of standard- 
ization impeded industrial and 
trade relations between the 
United States and Great Britain 
for many years, no concerted 
action towards unification was 
initiated until 1943. At that time 





by Julian Leventhal 
Design Standards Dept. 
ALLMETAL SCREW 


PRODUCTS CO., INC. 
Garden City, New York 





inability to properly maintain 
and service the vast amount of 
American military equipment on 
British soil dramatized the need 
for standardization and the first 
international conference on 
screw thread unification took 
place. 

Through continuous discus- 
sions, compromises and experi- 
mentation, considerable progress 
was made during the following 
five years. Finally, on Novem- 
ber 18, 1948, an accord was signed 
between the United States, Great 
Britain and Canada adopting the 
Unified Screw Thread System as 
the common standard to be used 
by these countries in the produc- 
tion of threaded parts. 

The most important of the dif- 
ferences between the two sys 
tems were settled under this ac- 
cord. However, as a living and 
growing system, the Unified 
Screw Thread Standard is con- 
stantly being examined, revised 
and expanded to better meet the 
needs of the countries involved, 
and many of its present features 
are of recent origin. Among 
these newer developments are 
the inclusion of some numbered 
screw sizes in the system, and 
the change from the 2-12 size 
which was originally adopted, 
back to the 12-13 size, as in the 
old American National System. 











ad 
is, 


Its 


in- 
th 
th 


ain 
of 


2ed 
irst 


90k 


US- 
ri- 
"SS 
ing 
2m- 
ned 
‘eat 
the 
1 as 
sed 
luc- 


dif- 
sys 
ac- 
and 
fied 
On- 
ised 
the 
ved, 
ires 
yng 


red 
and 
size 


ted, 








OCTOBER, 1954 


Screw Thread Terminology 


In order to better understand 
the new Unified Screw Thread 
System a glossary of basic screw 
thread terms follows, avoiding 
technical usage and in some in- 
stances deviating from standard 
definitions with a view towards 
simplification. 

SCREW THREAD — A projecting 
ridge of material, spiralling uni- 
formly around the outside or in- 
side of a cylinder. 

EXTERNAL THREAD (also called 
Male thread) — A thread on the 
outside of a cylinder (ie: screw, 
bolt, stud, etc.). 

INTERNAL THREAD (also called 
Female thread) — A thread on the 
inside of a cylindrical hole (ie: nut, 
threaded hole, etc.). 

RIGHT-HAND THREAD—A thread 
which turns in a clockwise direc- 
tion. Unless otherwise specified, 
all screw threads are assumed to 
be right-hand. 

LEFT-HAND THREAD — A thread 
which turns in a counter-clockwise 
direction. All left-hand threads 
must be specified, usually by the 
use of the symbol “L.H.” 

TOLERANCE — The total variation 
allowable in a given size. A “Plus” 
tolerance is added to the basic size; 
a “Minus” tolerance is subtracted 
from the basic size. Example: 
Given a part of 0.250” diameter 
with a tolerance of plus 0.005” and 
minus 0.005” (a total tolerance of 
0.010”), the finished part will be 
acceptable if it actually measures 
anywhere from 0.245” to 0.255” 
diameter inclusive. 

ALLOWANCE (positive) — The in- 
tentional clearance left between 
two mating parts, such as a screw 
and nut, after assembly. Example: 
Based on the extreme tolerance 
limits, if a screw and nut are both 
0.250” diameter, there is no allow- 
ance. If the screw is 0.245” and 
the nut is 0.250” diameter there is 
an allowance (positive) of 0.005”. 
(Note: the less common “negative” 
allowance is an interference be- 
tween mating parts. Thus a screw 
of 0.255” diameter and a nut of 
0.250” diameter have a negative 
allowance or interference of 
0.005”.) 

FIT — The relationship between two 
mating parts with respect to the 
amount of clearance or interfer- 
ence present when they are assem- 
bled. Thus we have the broad 
terms “tight fit”, “loose fit”, “in- 
terference fit”, etc. The term “fit” 
indicates a general condition, 
rather than any specific dimen- 
sions. 

CLASSES OF THREAD — Classifi- 
cations used to distinguish threads 
from each other, based on the 
amount of tolerance or combina- 
tion of tolerance and allowance 
specified. (Note: formerly known 





as “classes of fit,” which terminol- 
ogy is still widely used.) 

NUMBER OF THREADS PER INCH 
(abbreviated T. P. I.)—A specified 
number of complete threads on 
each one-inch length of threaded 
part. The actual number of threads 
present varies in proportion to the 
length of the part. Example: Giv- 
en 20 threads per inch as the stand- 
ard, a screw %” long will have 10 
threads, and a screw 2” long will 
have 40 threads. 

SCREW THREAD DIAMETER — 
The basic outside (or major) diam- 
eter of a threaded part, male or 
female. This is not a technical 
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descriptive term, but is commonly 
used in referring to screw threads. 
Thus we speak of a %4” bolt, a %” 
nut, etc. For diameters under 1%”, 
a series of standard numbers is 
used to designate a specific size 
(ie: No. 10 is 0.190” diameter, No. 4 
is 0.112” diameter, etc.) 

THREAD SERIES — An accepted 
listing of screw thread diameters 
in which each diameter has a 
specified number of threads per 
inch (T. P. I). Examples: In the 
Coarse thread series a 4%” diameter 
thread will always have 20 T. P. I. 
(%-20). In the Fine thread series, 


ses Continued - page 144 











Drill Large Holes from the Solid 
with Interchangeable Spade Drills 


Made in 256 cutter sizes, 1 to 5 inch diameter, in steps of 4%, Conner type 
Spade Drills drill the required diameter in one operation, need no retracting to 
clear them of chips. Only eight sizes of holders are needed to handle all cutter sizes. 


For general purpose work and in the Tool Room, use the cutter and 
holder assembly shown above. It is a rugged tool of great rigidity, recommended 


| for large holes of medium depth. 


For Production Drilling (for repetitive work), and for the somewhat deeper 
holes, use Conner type Oil Hole Holders designed for easy coolant flow and 


fast chip expulsion. 





For Boring: Core Drill Cutters, for semi-finishing of 
cored and drilled holes, are made in the same 256 
sizes, to fit the same spade drill holders. 


The Gairing Tool Company is now the exclusive manufacturer of the 
Spade and Core Drills, both standard and special, formerly made by 
the Conner Tool & Cutter Company. 
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. «+ Thread System, from page 143 
a %” diameter thread will always 
have 28 T. P. I. (%-28). 


SCREW THREAD SYSTEM — An 
accepted standard which outlines 
specifically all details of threaded 
parts, including thread form, toler- 
ances and allowances, classes of 
thread, thread series, etc. for 
general or specialized use. Ex- 
amples: Widely used screw thread 
systems are the American Na- 
tional, Unified, American National 
Pipe Thread, Acme Thread, 
(British) Whitworth, etc. Screw 
thread systems for specialized use 
include the Buttress Thread, Mic- 


roscopic Thread, Petroleum In- 
stitute Thread, etc. 


What Is a Unified Screw Thread 


Most of the difficulty in under- 
standing the basic principles of 
the Unified system arises from 
the double meaning of the term 
“Unified Screw Thread”. The 
Unified Accord adopted by the 
United States, Great Britain and 
Canada in 1948 actually included 
two major areas of agreement. 

The first area pertains to 
thread design and presents a 
series of formulas and standards 
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covering the tolerances, allow- 
ances, and form of thread to be 
followed in their production, 
Thus any screw thread can be 
made to these specifications and 
be properly called “Unified”. 

The second area pertains to 
thread sizes selected from the 
various American and British 
thread series that are to be con- 
sidered as standard among the 
three countries involved. When 
made to the Unified screw thread 
formulas, these sizes only may 
be considered as “Unified”. 

Thus the term “Unified Screw 
Thread” can be used to denote 
either thread design only or 
thread design and size. 

In the design of new parts Uni- 
fied sizes should, of course, be 
specified wherever possible in 
order to accomplish the principal 
purpose of unification. However, 
since all screw thread sizes in 
the United States are affected by 
the Unified Standard formulas 
(including non-Unified sizes such 
as 2-56, 5-40, 1”-14, etc.), we are 
primarily concerned with those 
provisions of the Unified Stand- 
ard pertaining to thread design. 
It is important to remember 
these two applications of the 
term “Unified Screw Thread” 
whenever the term is used. 


Status of the American National 
System 


As noted above, the United 
States has adopted the Unified 
thread as the basic form of screw 
threads. However, the Unified 
System does not eliminate the 
older American National System 
but rather supplements it. Un- 
der the new standards adopted 
by the government, Class 1 and 
Class 4 of the American National 
System have been eliminated en- 
tirely as being unsatisfactory, 
but Class 2, Class 3 and Class 5 
(modified) are still in effect. How- 
ever, as Unified threads become 
more widely used, it is expected 
that the remaining American 
National threads will be used less 
and less, and will probably be 
eliminated at some future date. 

At the present time, it is ob- 
viously necessary to continue the 
use of the American National 
Thread System in order to use up 
existing stocks of parts made to 
that standard, to secure replace- 
ment of threaded parts now in 
use and made to that standard, 
and to meet special needs not yet 
covered by the Unified System. 
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mM Form of Unified Screw Threads and in the Fine thread series, 4” 1” diameter in the Fine series. 
e For all practical purposes, the through 1% “i diameters. Because Where it was 1”-14 T. P. I. under 
n. form of the Unified screw thread of the comparatively infrequent the older standard, it has been 
e is the same as that of the Ameri- use of the special thread series, changed to 1”-12 T. P. I. under 
d can National form since it retains no details are given here, but the Unified System. 
the 60° thread angle. It should complete listings of Unified sizes It is expected that as talks con- 
0 be pointed out, however, that are readily obtainable from vari- tinue between the countries con- 
le this thread form necessitates a US publications. cerned with Unification, addi- 
h drastic change by British manu- Some of the numbered screw tional sizes will be Unified with 
- facturers since their previous thread sizes have recently been _eventual unification of all screw 
le thread had an angle of 55°. included in the Unified system, thread sizes as the ultimate goal. 
. Other slight changes were and these are 4-40, 6-32, 8-32, ESTA es 
d made involving the shape of the 10-24 and 10-32. Designation of Unified Thread 
y threads, but they are of minor The only change from previous Series Sizes 
importance. These changes cover American thread series is in the . . Continued on page 146 
= the use of round or flat crests and 
e roots of the threads, which do not = —>—— — enter 
’ affect their ability to be used in- 
: terchangeably. In fact, because 
“i of variations allowed under the 
“ Unified form, it is expected that 
‘ American manufacturers will 
’ continue to use exactly the same 
“ thread form as before. 
y Unified Thread Series 
i The American National screw 
. thread standards had two basic 
“ thread series: Coarse and Fine. 
1. These covered most of the re- 
“h quirements for threaded parts 
r and were by far the most widely 
le used. eee 
i” For special applications, how- 
ever, these were sometimes 
found unsatisfactory, and other 
combinations of diameter and T. 
. P. I. were formed into additional There is a MORTON Fixture Clamp 
thread series. These are the and Fixture Component to meet your 
d Extra-Fine, 8-thread, 12-thread, most exacting requirements. All pre- 
d 16-thread and Special thread cision made of heat treated selected 
W series, all of which have their in- 
d dividual advantages. = , ga “4 end rest proof 
le As an example of the use of 
m these special series, let us con- 
1- sider a ¥@” nut with a thickness —, Assemblies or ony 
d of %”. Using the Coarse thread r Component Parts. ECONO- 
d series (36-16 T. P. I.), the thick- MIZE. Use them as Standards. 
al ness of the nut would result in it 
1- having only two threads, and us- 
y; ing the Fine thread series (%8-24 WRITE TODAY 
5 T. P. I.) it would still have only 
> three threads. However, by us- 
e ing the Extra-Fine series, in 
d which a 38” diameter part has 32 Ai 
n threads per inch, the same nut we, 
SS will -- four threads, which telare) MACHINE WOR KS : a 
e may be necessary for a particular a 
e. application to provide greater 
- holding power. In the same way, eee 1) STREET 
1e each of the other thread series 
al has its own particular advantage. 
0 some of the sizes in all thread 
e- series have been accepted as 
n Unified in the sense of interna- 
d, tional standardization. In the CIRCLE INFORM-A-GRAM KEY NO. 145] 
at Coarse thread series, %” through 
n. 4” diameter sizes are so Unified, : 
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. Thread System, from page 145 

With one exception*, all screw 
thread sizes which have been 
Unified (and are, of course, made 
to the Unified screw thread for- 
mulas), are so designated by plac- 
ing the letter “U” before the 
thread series. Thus, the %4-20 
size is indicated as %-20 UNC to 
indicate Unified Coarse series. 
Where a screw thread size has 
not been included in the inter- 





*The recently Unified numbered sizes will not take 
the letter “U’’ designation, but will continue to be 
shown as before (ie: 4-40 NC; 10-32 NF; etc.) 


nationally adopted Unified sizes, 
the letter “U” is not used, even 
if the thread is actually made to 
the Unified formulas, as for ex- 
ample 1”-14 NF. 

Where sizes have been Unified 
within a thread series, the des- 
ignations are as follows: 

UNC — Coarse thread series — 

Unified 
UNF — Fine thread series — 
Unified 

UNEF — Extra-Fine thread 

series — Unified 





ACME BROACHES 


ALL TYPES, SIZES AND SHAPES 
FOR ECONOMICAL PRODUCTION 





@ Yes, in addition to all types of Broaching Machines, Broach Fixtures 
and Pullers, Acme Broach Corporation also manufactures all types, 
sizes and shapes of Broaching Tools of highest quality. Shown above are 
Broach Holders and Inserts for Breech Ring opening in 90 MM Cannon. 


Remember, Acme—the complete line. 


Bhroacu one. 


—_—_—_—_- MILAN, 
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8-UN—8-Thread 
fied 
12-UN — 12-Thread series — 
Unified 
16-UN — 16-Thread series — 
Unified 
UNS — Special thread series 
— Unified 
The presence or absence of the 
letter “U”, therefore, only indi- 
cates whether or not a particular 
size is Unified (with the single 
exception noted). Designation of 
screw threads with Unified de- 
sign but not necessarily Unified 
size is described in the following 
section. 


series—Uni- 


Unified Classes of Thread 


Under the American National 
system of screw threads, the for- 
mulas for determining tolerances 
and allowances within a partic- 
ular class of thread are the same 
for internal and external threads. 
Thus a Class 2 thread indicates 
a series of tolerances regardless 
of whether an internal or ex- 
ternal thread is involved. Under 
this system, there are three basic 
Classes of Thread — Class 1, 
Class 2, and Class 3. 

The Unified system has six 
basic Classes of Thread — Class 
1A, 1B, 2A, 2B, 3A, and 3B, where 
“A” indicates an external thread, 
and “B” indicates an internal 
thread. (This use of the letters 
“A” and “B” is the positive iden- 
tification of a thread made to the 
Unified formulas). Unlike the 
American National system, the 
tolerances and allowances for an 
internal thread differ from those 
for an external thread, and there- 
fore Class 2A and 2B are basical- 
ly different classes. 

In all classes of thread, the 
Unified system allows for a 30% 
greater tolerance on internal 
threads than on external threads. 
Thus the tolerances on the di- 
mensions of a Class 2B thread 
will be 30% greater than the 
tolerances on a Class 2A thread. 
Since it is much more difficult to 
hold close tolerances in the man- 
ufacture of internal threads than 
it is on external threads, this 
30% greater tolerance is a prac- 
tical step taken to make screw 
threads fit in with actual manu- 
facturing problems. Comprehen- 
sive tests have indicated that this 
change does not decrease fasten- 
ing qualities to any appreciable 
degree. 

The Unified system provides 
for an allowance on the Class 1A 
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and Class 2A (external) threads. 
By making the threads in these 
classes always slightly “under- 
sized”, a freer fit is provided. 
This permits quick and easy as- 
sembly of mating parts and helps 
eliminate seizing and galling of 
threads, especially in high speed 
automatic assemblies. Also, this 
allowance provides space for the 
additional thickness which is 
added when a screw is plated or 
otherwise coated. This was an 
important step; because, without 
this allowance, it is possible that 
the additional plating thickness 
could make a screw too big to fit 
into a nut, or at least cause dif- 
ficulty in assembly. Under the 
American National system, only 
the Class 1 external thread pro- 
vided this allowance, and this 
class thread was not widely used 
for commercial production. 
Again, comprehensive tests have 
indicated that providing this al- 
lowance does not affect fastening 
qualities to any appreciable de- 
gree. 

In general, the new Unified 
classes of thread correspond to 
their similarly numbered Amer- 
ican National classes. Thus a 
combination of Class 2A and 2B 
is basically equal to the older 
Class 2, etc. Although the Unified 
screw threads result in a some- 
what “looser” fit than their cor- 
responding American National 
classes, this has been found to be 
advantageous in almost all in- 
stances, because of the more 
practical basis for the setting of 
tolerances and allowances. 


Applications of the Unified 
Thread Classes 


Classes 1A and 1B cover appli- 
cations where quick and easy as- 
sembly of threaded parts in nec- 
essary, even where the threads 
are slightly damaged or dirty. 
This is obtained by providing the 
largest tolerance plus an allow- 
ance, and results in a compara- 
tively “loose” assembly. The al- 
lowance on the Class 1A (ex- 
ternal) thread helps provide this 
easy assembly, and also allows 
for plating. 

Classes 2A and 2B are primari- 
ly designed for screws, nuts and 
bolts. By providing smaller tol- 
erances plus an allowance, a 
tighter though still fast and easy 
assembly is effected. The allow- 
ance on the Class 2A thread pro- 
vides for plating of the part. 


Classes 3A and 3B provide for 
applications where mating parts 
must assemble with greater pre- 
cision and have a minimum of 
looseness or play. These screw 
threads are normally used on 
precision equipment, and require 
much greater care in manufac- 
ture. No allowance is provided 
in these classes, and tolerances 
are held to a minimum. 

It is expected that Classes 2A 
and 2B will be the most widely 
used, and that Classes 1A and 1B 
or Classes 3A and 3B will meet 
the requirements of almost all 
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other threaded parts. In some 
instances, however, it may be 
found desirable to “mix” classes 
of thread. For example, by using 
a Class 2A (external) thread with 
a Class 3B (internal) thread, a 
tighter fit will be provided, while 
still providing an allowance for 
plating. 

In discussing the various 
classes of thread, it must be re- 
membered that in all instances 
these variations are brought 
about by comparatively small 
changes in tolerances and/or al- 

- « « Continued on page 148 
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. «+ Thread System, from page 147 
lowances. In spite of the fact 
that these minor variations will 
provide different types of fit, any 
class of external thread can be 
physically used with any other 
class of internal thread, either 
Unified or American National. 
Thus, to reinforce a loose table 
‘eg by use of a bolt and nut, it 
would make little difference 
what class thread was used in 
manufacturing the bolt and nut. 
Any class or combination of 
classes could do the job satisfac- 


torily, although Class 2A and 2B 
would probably be commercially 
available. This same thought 
applies in many industrial appli- 
cations. 

In the fields of mass production 
and precision instruments, these 
seemingly small variations 
would, of course, assume greater 
importance. Where screws and 
nuts must be rapidly assembled 
on an automobile assembly line, 
for example, the use of Class 3A 
and 3B combination would prob- 
ably cause trouble because the 
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combination of tight fit and use 
of high speed assembly proce- 
dures might cause the threads to 
bind. This is especially true if 
the screw has been plated prior 
to assembly. On the other hand, 
a combination of Class 1A and 
1B threads in a precision instru- 
ment might allow too much play 
between the assembled parts, and 
seriously interfere with the prop- 
er working of the instrument. 
As a result of these various fac- 
tors involved, it is usually the 
task of the design engineer to 
determine what class threads 
should be used on any specific 
part, bearing in mind the availa- 
bility and cost factors involved 
in the different screw thread 
classes. 


Other Unified Screw Thread 
Changes 

There are several other 
changes incorporated in the Uni- 
fied system which vary from the 
American National system, but 
in general these relate entirely 
to determining of formulas, gag- 
ing methods, etc. In the normal 
use of screw threads by the non- 
technical person, these changes 
are of little or no importance. 
Since it is unlikely that any of 
these questions will arise in the 
course of daily activities, they 
are not herein discussed. 


Interim Change-Over Period 

When we consider the large 
percentage of our manufactured 
products that employ the use of 
threaded parts, it becomes ap- 
parent that a change in the basic 
screw thread standards must 
have a tremendous impact upon 
American Industry. 

It would be virtually impossi- 
ble for manufacturers to imme- 
diately make all the necessary 
changes in production, gaging 
and the various other aspects of 
manufacturing procedure which 
are required to change to the 
Unified system of screw thread 
production. For reasons of econ- 
omy, time involved in obtaining 
new equipment, standardization 
of policies, etc., the change to this 
new system has been, of neces- 
sity, a gradual one. 

A further detriment to imme- 
diate adoption of the Unified sys- 
tem is the fact that manufac- 
turers, wholesalers and users of 
threaded parts normally keep a 
stock of parts on hand for future 
use. To avoid the great loss of 
time, money and production 
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which would result if these parts 
were declared obsolete because 
they were made to the older 
American National standards, 
provision must be made for using 
up these parts. 

Finally, in spite of the simi- 
larity of the two standards, there 
will be instances in which prod- 
ucts incorporating screw threads 
made to the American National 
standards require replacement 
parts made to that system for 
optimum performance. 

Recognizing the fact that the 
change to the new standards 
must necessarily be a gradual 
process, an interim transition 
period is generally provided, dur- 
ing which time screw threads 
manufactured to either of the 
two standards will be acceptable. 
Where Unified threads are speci- 
fied, American National threads 
will be an acceptable alternate, 
and where specifications still call 
for American National threads, 
the newer Unified form may be 
supplied. 

This transition period, when 
allowed, is usually an indefinite 
period of time, and it is antici- 
pated that it will be extended 
until such time as Industry has 
completed the change to the Uni- 
fied system. 

Although the changes incor- 
porated in the new Unified sys- 
tem provide definite advantages 
over the American National sys- 
tem, it must be remembered that 
these changes are comparatively 
small. And, as has been noted, 
any class internal thread may be 
assembled with any other class 
external thread, regardless of 
whether the classes are Unified 
or American National. There- 
fore, in most applications, it will 
be found practical to permit this 
optional supplying of threaded 
parts made to either of the two 
standards during this transition 
period, and for the sake of econ- 
omy and convenience, this prac- 
tice is to be recommended wher- 
ever possible. 


Changes in Governmental and 
Industrial Standards 


Almost all the production of 
threaded parts is based on stand- 
ards set by the various govern- 
mental agencies and industrial 
users. With the acceptance of 
the Unified Screw Thread Sys- 
tem as the basic standard for the 
United States, these various 
specifications are gradually being 









revised to conform to this stand- 
ard. Where American National 
threads have been specified on 
blueprints and specifications is- 
sued by industry and the govern- 
ment, they are being revised to 
call for Unified threads. 

In many instances where Uni- 
fied threads are now specified, 
the transition period is taken 
into account, and blueprints and 
specifications will state that 
threaded parts made to the 
American National system are 
acceptable as an alternate. Very 
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often, however, a blueprint will 
specify Unified threads only, 
with no alternate shown. In these 
cases, it is necessary to see if 
some more basic specification is 
referred to on the blueprint per- 
mitting the use of American Na- 
tional threads during the interim 
period. An example of this is 

in the “A-N” specifications. 
“AN505”, a government stand- 
ard blueprint and table of sizes 
specifying a Flat Head Machine 
Screw, in its latest revision speci- 
. . » Continued on page 150 
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. . « Thread System, from page 149 

fices Unified screw threads, with 
no alternate indicated. However, 
the manufacturing specification 
on the AN505 blueprint refers to 
Federal Specification FF-S-92. 
This publication, giving the vari- 
ous standards to be used in the 
manufacture of this screw, in- 
cluding the thread form, specif- 
ically allows for a transition 
period (indefinite) during which 
time American National screw 
threads will be acceptable as an 
alternate. In effect, therefore, 


although the original “A-N” 
standard does not permit the use 
of American National screw 
threads, the more basic specifica- 
tion referred to does allow this 
choice. 

The reverse is also true at 
times. Some specifications still 
specifying American National 
threads allow the use of Unified 
threads during the interim period 
to cover those manufacturers 
who have already made the 
change. Again, basic reference 
specifications must be checked 
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Rugged, for every day operation; also used for priced. Designed for the average tool room, yet 
boring and locating. Capacity ’" to 1” end mills highly suitable for producti shops through its 
in tool steel. Table working surface 8" x 26", rigidity and low maintenance cost. Standard table 
8” x 34” overall. 40” x 9", larger table optional. 

















INDEX BUILDS BETTER MILLS...WRITE FOR LITERATURE 





541 N. MECHANIC STREET JACKSON, MICHIGAN 
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to determine if this transition 
period allowance is provided. 

In order to avoid rejections of 
material and costly delays, it is 
important that persons dealing 
with screw threads be aware of 
these various basic specifications, 
and thus to know when only one 
standard screw thread may be 
furnished or when there is an 
alternate allowed. Too often, 
basic government specifications 
are specified or applied in a rou- 
tine manner without an aware- 
ness of the changes that have 
been made in them during the 
past few years. With the adop- 
tion of the Unified System, most 
of these government specifica- 
tions have been or are being re- 
vised at the present time, with 
resulting significant conse- 
quences. 


Basic Government Screw Thread 
Specifications 


The scope of this article does 
not permit a comprehensive list- 
ing of the many governmental 
and industrial standards covering 
screw threads. There are, how- 
ever, several specifications issued 
by the government and industry 
which are widely used as refer- 
ence and may well be considered 
the basis for screw thread pro- 
duction in the United States. 
These are: 

Federal Handbook H-28 (1944) 
and the 1950 Supplement — 

“Screw-Thread Standards for 
Federal Services” 

American Standards Publica- 
tion ASA Bl. 1-1949—“Unified 
and American Screw Threads” 

Military Specification MIL — 
S-7742 (1951)—“Screw Threads”. 


NTDMA PLANs 1954 
ANNUAL MEETING 


AND CONVENTION 


The 1954 Annual Meeting of 
Members and Board of the Na- 
tional Tool and Die Manufac- 
turers Association is to be held 
at the Dayton Biltmore Hotel, 
Dayton, Ohio, on November 4-7. 

An outstanding feature of the 
Convention this year will be two 
plant tours. At the Sheffield Cor- 
poration attendants will see the 
very latest developments in shop 
equipment for tool and die shops 
with special demonstrations on 
toolroom gages, instruments, 
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Microform grinding, Crushtru- 
ing, and machining the unmach- 
inable by Cavitron. 

The second tour will be con- 
ducted through the Cincinnati 
Milling Machine Co., the world’s 
largest machine tool builder. 
Here, demonstrations will be 
given on the Hydroform and Fla- 
matic machines, and an ultra- 
modern machine tool shop will 
be shown with machines in op- 
eration. Some new and yet un- 
announced details and develop- 
ments will be disclosed. 

A full program of business and 
social sessions as well as planned 
entertainment for the ladies will 
make this convention a “must” 
for 1954. 

Details and reservations may 
be obtained by contacting the 
National Tool & Die Manufac- 
turers Association, 907 Public 
Square Building, Cleveland 13, 
Ohio. 








Jones & Lamson Machine Tool Com- 
pany has ed the appointment 
of the Rickert Industrial Supply Com- 
pany of Milwaukee, Wisconsin as a 
stocking distributor of J & L automatic 
opening die heads, chasers and fix- 
tures. The new distributorship will 
cover Eastern Wisconsin and Northern 
Michigan. 











“SIZE-OPTIONAL” 
SUBLAND DRILLS 
REDUCE INVENTORIES 


Users of subland drills are the 
beneficiaries in a new plan for 
reduced inventories and speed 
up of drill deliveries. 

The ever growing trend to- 
ward special combination tools 
has brought about the necessity 
for a tremendous increase in in- 
ventory. Management frequently 
puts on a drive to reduce inven- 
tory costs and many times ac- 
complish their objective by buy- 
ing in smaller quantities. How- 
ever, this increases costs and re- 
sults in costly delays; so that 
what started as a cost cutting 
program, actually results in 
higher yearly tool costs. 

Believing that there is too 
great a void between standard 
and special tooling, one tool man- 
ufacturer has designed and de- 
veloped a semi-standard subland 
tool. 


























2 
Photo courtesy Mohawk Tools, Inc. 
Subland Drill (2-2) will (1) drill- 


countersink, (2) drill counterbore, or (3) 
drill-drill. 


This is called a “Size-Optional” 
subland tool which is machined, 
hardened and placed in a stock 
bin. This results in a material 
saving to the customer in original 
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cost and reduces delivery time 
to a fraction of that usually re- 
quired for special tools. 
Diameters and step lengths are 
completely optional to fit the par- 
ticular application. This plan 
results in a material saving in 
tool costs for the year, because of 
the greatly reduced original cost, 
and allows a reduction in inven- 
tory without increasing unit cost. 
The availability of the nearly 
completed blanks also ensures 
against costly delays by reducing 
delivery to a matter of days. 
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THIS FEATURE: “Independent selection of 
speed, feed and indexing,” sets 
the Hamilton Precision Small Gear , 
Hobber aport from the field, 














rc 
AND ENABLES the users of this machine to 
vary speed and feed to suit the 
material being machined. 








' 

THIS FACT, and a ‘‘reserve of accuracy” » 
built into-the machine, work spindle 
and hob spindle runout of less than 
.0002” as an example, 








' 
CONTRIBUTES to more gear precision with 
no sacrifice of gear production, 








OR INCREASED gear production with 
| no sacrifice of gear precision, 


Seereeseseesese 





Prices and specifications without obligation 


ASK FOR FREE BULLETIN 5410 
Address 
The Hamilton Tool Company 
832 South Ninth Street 
Hamilton, Ohio 


USE 


cUT A OST ~ 
— wn 





IT WITH CONFIDENCE 
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Ww ADJUSTABLE 
“trating REAMERS 


Wickman-Brown Floating Reamers with micrometer 
adjustment assure absolute accuracy, complete 
concentricity and superfine finishes on standard 
and blind hole reaming operations. Each reamer 
has a permanent positive float that is de- 
signed for maximum effectiveness through- 
out the full range of the reamer. Optimum 
float is predetermined in manufacture 
and requires no adjustment. 



























Two types 
are available: 
Type S for 


vane Ce The simple adjustability of Wickman- 


Brown reamers results in consider- 
able direct labor economy for the 
user. Adjustment to desired set- 
ing requires only the skill, 
effort and time needed to 
set a micrometer—no keys 
or special tools are re- 
quired. Blades may be 
sharpened in usual 
manner without af- 
fecting microm- 
eter readings. 


and Type SL for 


blind hole reaming. 


Reamer sizes and range: 
from %” to 4”, 


FEATURES 


® Fully Floating Blades 
® Blades may be renewed 
® Micrometer type setting 


® No special tools required 
for setting 


® No gears or springs 


® Positive and constant 
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NEW PLA-CHEK GAGE 
HAs 48” RANGE 


Surface plate 
checking of 
any dimension 
within a 48” 
range can be 
taken quickly 
and accurately 
from the gage 
surfaceora 
baseline on the 

work with the new 48” Pla-Chek 
gage by Cadillac Gage Co., 20316 
Hoover Rd., Detroit, Mich. 


Accuracy is guaranteed to 
0.0001” in any 24” length or 
0.0002” over the entire 48” range 
of this Pla-Chek measuring bar. 
The heart of the new self-con- 
tained gage is a deep-frozen, 
stain-free steel alloy bar. The 
bar itself is not touched by hand 
and is unaffected by body heat. 


At the top of the bar a large 
micrometer thimble graduated to 
0.0001” provides intermediate di- 
mensions between the bar’s 1” 
steps. With use of a reverse 
checking plate, a height gage in- 
dicator is easily set for checking 
the underside of workpieces. Use 
of inside micrometers, telescop- 
ing gages, and internal cylinder 
gages is provided by settings be- 
tween the reverse checking block 
and gaging button on the base. 
Circle Inform-A-Gram No. D4. 





float 


® Operates rotating or sta- 
tionary 


uckman 
"e MANUFACTURING CO. 
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10329 CAPITAL AVENUE 
(OAK PARK) 


DETROIT 37, MICHIGAN 











CAMS 


To Your Specifications 


— Except Screw Machine Cams — 





. one-piece, drop-forged—not oo ee ae Se 
Design Assistance Offered 


The world’s best . 
welded—of mild carbon steel, heat-treated, with 
head accurately milled for standard tables on lathes. 
planers, boring mills, milling machines. Integra) | 
washer and nut. Sizes: up to 30”. Typical direct 
prices for 10” lengths: 4 — $1.36; 3 — $1.36. | 
Sm — $1.58; % — $1.89. Write for price list 


THE OK TOOL COMPANY, INC., Milferd 8, N. H. | 
CIRCLE INFORM-A-GRAM KEY NO. 1522 





KIDDE PRECISION TOOL CORPORATION 
Bloomfield, N. J. 


30 Farrand St. 
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CLASSIFIED ADVERTISING 


RATES—$2.00 SERVICE CHARGE 
PLUS 20¢ PER WORD, PAYABLE 
IN ADVANCE 








WANTED — CHIEF ENGINEER — Medium size, 
nationally known, mid-western machine tool 
company, located in large metropolitan area, 
is seeking the services of a man qualified to 
eventually assume the duties and responsibili- 
ties of Chief Engineer. This long established 
company manufactures multiple spindle, spe 
cial purpose, high production drilling, ream- 
_ tapping, boring and ——s pre  Ahn for 
e@ mass p trie 


Man who seeks to qualify should be between 
the ages of 38 and 45 years and have a mini- 
mum of 6 years — in detail, layout, 
design and checki 1 type multiple 
spindle equipment. PB new should possess 
executive and administrative abilities, as well 
as technical skills. He should have the ability 
to lead men and teach beginners, plan and 
schedule work, have a desire for design and 
organization modernization with a view to- 
wards cost reduction. 


Immediate placement would be as head of 
drafting reom and as understudy for Chief 











y offers all standard em- 
i Renate “and an excellent opportunity 
for future advancement in salary and position. 


Please describe in full all previous experience, 
present position, starting salary required and 
personal data. Men who appear to qualify 
will be ) brought to a ae plant S 


y's 

strictest confidence. Write: TOOLING and 
PRODUCTION, 1975 Lee Road, Box 954A, 
Cleveland 18, Ohio. 
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NEW WorK HOLDER 
Is Low Cost AND 
MULTI-PURPOSE 


A new improved, low cost 
multi-purpose work holder now 
on the market provides a basic 
tool which is ideal for scores of 
holding applications, replacing 


the need for many costly special | 


fixtures. 

Standard interchangeable jaws 
and clamps for holding single or 
multiple pieces, hold odd apes 





as well as regular. The basic tool 
on this holder, manufactured by 
Lassy Tool Co., Plainville, Conn., 
is a heavy ribbed casting proper- 
ly normalized and precision 
ground, having a base with slots 
for bolting to the machine table 
or face plate. 

The base of this tool has a thru 
hole to accommodate long work 
and is provided with a positive 
work stop bar recessed into the 
base. Circle No. D6. 





For Your Future 
U. S. SAVINGS BONDS 




















NOW 


| Sr 


DIEBEL suromnic PRESSES 


DI MACHINE CORP 





Manufacturers of parts involving wide 
and relatively light stock have been 
faced with the problem of buying a big 
tonnage press to get the needed bed 
area and feed width. This has been 
unsatisfactory not only because of 
higher initial investment, but the direct 
and indirect costs of maintenance, 
power and slow rate of speed. 

Di Machine has designed a press to 
meet the specific needs of these manu- 
facturers. 


The 40 Ton Diebel Automatic Press 
with back-to-front feed has proved to 
be the most economical method of mass 
producing wide, light stampings. 

Stock up to 23” wide with a length 
of feed from O to 13” can be mass pro- 
duced from 72 to 360 strokes per 
minute on the 40 Ton Diebel Automatic 
Press. 
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DIEBEL ee" PRESS 


2708 W. IRVING PARK ROAD + CHICAGO 18, ILLINOIS 


CIRSLE INTORM-A-GRAM KEY NO. 1531 











154 





ARE YOUR PRODUCTION AND 
PROFITS GOING INTO 4 
@ THE SCRAP HEAP? 













o> 






” AVAILABLE 
IN FOUR 
TYPES 













REGULAR —Type A 
for normal supporting 


é INVERTED —Type 8 


Reverse of Type A support 


a TEE HEAD—Type C 


used with sliding V-blocks 


— —Type D 


set your own holding pressures 





VIER, 





VLIER ENGINEERING, INC. 


4552 BEVERLY BLVD., LOS ANGELES 4, CALIFORNIA 


Distributors of Spring Plungers, Spring Stops, Fixture Keys, Toggle Pads. 


CIRCLE INFORM-A-GRAM KEY NO. 154 
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Be There: 
Kidddidddddddddddddddddddsdddsddsdddisddssdeeen 


Oct. 14-15. Illinois Institute of Tec- 
nology and Armour Research Foun- 
dation. National Conference on In- 
dustrial Hydraulics. Hotel Sheraton, 
Chicago. 


Oct. 18-19. American Society of Me- 
chanical Engineers and American 
Society of Lubrication Engineers, 
Lubrication Conference. Lord Bal- 
timore Hotel, Baltimore, Md. 


Oct. 18-22. 42nd National Safety 
Congress and Exposition. Conrad 
Hilton, Congress, Morrison, and La- 
Salle Hotels, Chicago. 


Oct. 24-27. American Gear Manu- 
facturers Association. Semi-annual 
Meeting. Edgewater Beach Hotel, 
Chicago. 


Oct. 25-27. American Institute of 
Electrical Engineers. Machine Tool 
Conference. Hotel Statler, Detroit. 


Oct. 27-29. American Society of 
Body Engineers, Inc. Technical Con- 
vention. Rackham Memorial Build- 
ing, Detroit. 


Nov. 1-5. American Welding Society. 
National Fall Meeting. Sherman 
Hotel, Chicago. 


Nov. 4-7. National Tool & Die Man- 
ufacturers Association. Annual Con- 
vention. Dayton Biltmore Hotel, 
Dayton, Ohio. 


Nov. 10-12. Gray Iron Founders’ 
Society, Inc. 26th Annual Meeting. 
The Homestead, Hot Springs, Va. 


Nov. 10-12. Industrial Management 
Society. Time and Motion Study and 
Management Clinic. Sherman Hotel, 
Chicago. 

Nov. 15-17. American Standards 
Association. National Conference. 
Hotel Roosevelt, New York City. 


Nov. 15-17. The Magnesium Asso- 
ciation. Annual Meeting. Hotel 
Chase, St. Louis. 


Nov. 29-Dec. 2. First International 
Automation Exposition. 244th Regi- 
ment Armory, New York City. 


Nov. 30-Dec. 2. First Electronic 
Computer Clinic. 244th Regiment 
Armory, New York City. 
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MAX. .0005 RUNOUT 





film e ee Acritical factor in printing 
plastic wrapping films is the 


precise control of ink film thickness. Cylinders 
of unbelievable permanent accuracy are a must 
for accurate control. 


The heart of this equipment is a 
Meehanite cylinder—designed and processed 
to engineering specifications developed by 
Fulton Foundry & Machine Company, Inc., 
to take full advantage of the unique 
combination of physical properties found in 
Meehanite castings. 

These cylinders reach a size of 48” diam- 
eter by 60” long, although, the one shown 
above is roughly 24” diameter by 32” long. 


After being machined and assembled, the 
cylinder is finish ground, running on its own 
super precision bearings to a maximum runout 
of 0005" T.I.R. which it will hold for a period 
of years. 


Mechanite castings are widely used in the 
printing machinery industry for their well 
known properties of high strength, density. 
good wearing and permanent stability, for 
gears, cams, cylinders, ink fountain rolls, etc. 


FuLTON Founpry & Macuine Co., Inc. 


East 75th & Morgan Avenue « Cleveland 27, Ohio * Phone Mi 1-8400 


EQUIPPED FOR HEAVY, MEDIUM OR LIGHT JOBBER PRODUCTION 
HEAVY JOBBING MACHINE SHOP—METALIZING 


CIRCLE INFORM-A-GRAM KEY NO. 1542 
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Make | EL CO 


your AIR or HYDRAULIC CYLINDER 


Service Center 


You can HOLD, CLAMP, BEND, SWEDGE, STAKE or RIVET 
better, faster and cheaper with air or hydraulic cylinders. 





CARTER AIR or HYDRAULIC CYLINDERS 


Standard piston operation 


BENDIX-WESTINGHOUSE AIR CYLINDERS 


Short stroke diaphragm operated 
Simple positive action requires no maintenance Compact construction with minimum diameter 
Built for exceptionally long life requiring one third to one half of usual space 


Designed for easy installation in small spaces Internal locking key gives strongest possible union 


yet permits full 360° rotation of head mount 
IMMEDIATE DELIVERY FROM STOCK Easily installed with any of six standard mounts 


Unusual 1 to 1 bearing surface ratio 


Readily disassembled for easy maintenance AA-218 


FOR TOOL AND PLANT ENGINEERING NEEDS CALL ENdicott 1- 1960 





wees pros 


‘TOOL DIVISION: Drills, Tops, Carbide Tools, Files, ills; Cutters, Diamond Wheels, 

oa m ¢ ay : ' 7 Air &. Wedeosiis: Gxt ge, i tn, 
Ohba «PUMP AND FILTER DIVISION: Pumps, Filters, Electric Switches and Controls, Calibrating Tonks 
ere 3. OWE _ and Separators, Gauges, Thermometers, bet sas cae ‘Satety Tools, hs ‘Ser. Alloy Tanks and Vessels. 
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ONE STOP SERVICE FOR THE 
FOLLOWING TOOL ROOM NEEDS 
ACME STANDARD BUSHINGS: 


Drill Jig Bushings and Liners stocked 
in ASA & Acme Standard finished or 
with Grinding Stock; Liner pins and 
liner pin bushings; Leader pins and 
leader pin bushings. 


FASTENERS & LOCATORS: 


Socket Set Screws; Hex & Socket Head 
Cap Screws; Shoulder Screws; Flat 
Head Cap Screws; Pipe Plugs Regular 
& Dry Seal; Dowel & Taper Pins + 
.002 Dowels; Allenuts; Hex Head Nuts, 
Screws, Washers. 


JERGENS STANDARD 
COMPONENTS: 


Over 500 Standard parts including: 
Blank Jaws; Sine Fixture Keys; Clamp 
Shoe Assemblies; Thumb Screws; Jig 
Rest Buttons; Quarter Turn Screws: 
“C” Washers; Hand Wheels; Strap 
Clamps; Studs; Tee Set Kits, etc. 











BETTER TO0iS 








FAMOUS SUPERIOR DIE SETS 
NOW AVAILABLE FROM JERGENS 


FEATURING REMOVABLE CAP GUIDE PINS 


Enjoy the decided superiority of SUPERIOR DIE SETS and 
SUPPLIES including die springs, layout dies, lubricants, pins 
& bushings, bolster plates, etc., immediately available from 
Jergens. Superior Die Sets are available with easily removed 
cap guide pins that save time, effort, minimize danger of dam- 
age to costly dies. 


Superior Die Sets and Accessories are distinguished for their 
long, accurate press runs—their precision manufacture of qual- 
ity materials and for their exclusive safety features which 
safeguard against injury to handlers plus easier lifting and 
manipulating. 


All these quality Superior features mean time, material and 
labor savings for you. 


Write for complete specifications and price list. 


TOOL SPECIALTY CO. 


712 E. 163rd St. CLEVELAND 10, OHIO 
KEnmore 1-2015 
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PRUTTON CORP. 


TOOLING and PRODUCTION 


Is REORGANIZED FOR EXPANSION 


Forerunning new machinery 
developments and a major ex- 
pansion program, former com- 
pany President D. H. Prutton re- 
cently became Board Chairman 
and Howard D. Prutton, his son, 
succeeded him as President of 
the reorganized Prutton Corpora- 
tion, Cleveland manufacturer of 
thread rolling and tapping ma- 
chinery. 


Formerly named the D. H. 
Prutton Machinery Co., the firm 
was operated for 25 years by D. 
H. Prutton. During that period 
the company was first to incor- 
porate the “planetary” die prin- 
ciple for fast, low cost thread- 
rolling. 

Board Chairman D. H. Prutton 
began his industrial career at 14 
and worked his way up through 





CLEVELAND Is 





the ranks in several plants to his 
present post in his own firm. 
President Howard D. Prutton, 
a graduate Mechanical Engineer 
from Case Institute of Technol- 
ogy, is directing all activities of 
the Corporation, including a new 
Customer Service Department 
formed to provide prompt engi- 
neering service on all Prutton 
machinery in the field. 


LINEAR PROGRAM WORKSHOP SITE 


The latest developments and 
techniques in the field of Linear 
Programming will be covered at 
Executive Services’ Third Work- 
shop ‘in Linear Programming, 
Nov. 1 to 19, at the Hotel Cleve- 
land, Cleveland, Ohio. 

Under the direction of Nyles 
V. Reinfeld of Executive Serv- 
ices, the course is aimed at bridg- 


of Your Own 
Heat Treating 


Department 


LAKESIDE~- 
Better and Cheaper 


ean do it 


Your own heat treating department can cost 
you more than to use the modern scientific facilities 
Lakeside specializes in all kinds of 
Furnaces are kept to peak heat 24 
Trained metallurgists specify 
the right treatment for every application. 

is handled by skilled technicians with production 
Streamlined material handling puts 
the Lakeside plant practically at your door! 


at Lakeside. 
steel treating. 
hours a day. 


line efficiency. 





ing the gap between the theoret- 
ical and usable aspects of the 
Linear Programming method of 
increasing production and de- 
creasing costs. 

Outside experts who are spe- 
cialists in various industrial 
fields will supplement the ma- 
terial presented by the regular 
Executive Services workshop 





Your job 





Our Sewices: 


Electronic Induction Hardening, 
Carbonitriding, Flame Harden- 
ing, Heat Treating, Bar Stock 
Treating and Straightening (mill 
lengths and sizes), Annealing, 
Stress Relieving, Normalizing, 
Pack, Gas or Liquid Carburiz- 
ing, Nitriding, Speed Nitriding, 
Aerocasing, Chapmanizing, Cya- 
niding., Sand Blasting. Labora- 
tory Physical Testing. 








@/ sais LAKEsive Ave. 


CLEVELAND 14, OHIO 


HENDERSON 1-9100 
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CALCULATE THE COSTS. fal 








staff. Dr. E. Leonard Arnofi of 
the Operations Research Depart- 
ment of Case Institute of Tech- 
nology will lecture frequently at 
the three-week seminar, as will 
Dr. T. M. Whitin of Massachu- 
setts Institute of Technology’s 
School of Industrial Manage- 
ment. 








ELECTRICAL 
GAGING PROGRAM 
Oct. 13 


Inspection and production men 
from Northern Ohio are invited 
to attend the October 13th meet- 
ing on Electrical Gaging, spon- 
sored by the Testing and Gaging 
Committee of the Cleveland Sec- 
tion, Instrument Society of Am- 
erica. 


Speakers will discuss Elec- 
tronic Comparator Gages, High 
Speed Automatic Gaging, and 
Continuous Gaging for Machine 
Control. Chairman for the pro- 
gram will be Watson N. Nord- 
quist, Managing Editor of TOOL- 
ING & PRODUCTION. 


The meeting is scheduled for 
8:00 P.M., October 13th, at Cleve- 
land Engineering Society Build- 
ing, 2136 E. 9th Street, Cleveland. 
Those men desiring to have 6:30 
dinner at C. E. S. should make 
reservations by calling Gordon 
Simpson, PRospect 1-4744, or 
Watson Nordquist, FAirmount 
1-4040. 
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$9500 sires 


Barker Mills will do jobs that cannot 
be done on large machines. 


You can hold close tolerances consist- 
ently on long run jobs. 


Hundreds in use from coast to coast by 
nationally known manufacturers in a 
wide range of industries. 


If you have small parts milling jobs it 
will be wise to check into the possibilities 
of the Barker Mill. 


General specifications: Table 4” x 12” 
with 5” travel—head and spindle equipped 
with pre-loaded ball bearings—Head 
travel 3144". Saddle travel 3’. Speeds 
from 214 to 6000 R.P.M. Weight 160 Ibs. 

# 


You'll Want the Complete Story 
on this Remarkable Mill. WRITE 





A BARKER BENCH TYP 


Built Right 
Priced Right 


Special acces- 
sories on model 
illustrated at 
the right are 
available at 
slight addi- 
tional cost. 


A Barker equipped with coolant pan, motor driven 
pump, arbor support, spindle coolant shield, cutter 
guard and 314” vise. 


BARKER ENGINEERING COMPANY . 500 Green ROAD, CLEVELAND 21, OHIO 
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E MILL 


Will Fit Right 

Into Your 

PRODUCTION 
PLANS 






Straddle milling using our 
standard stub arbor. 





Stub arbors with pull back rod. 


Designed to take standard high 
speed steel or carbide slitting 
saws and cutters. Located in 
spindle with 44” collet and pulled 
back securely against spindle 
face with rod, assuring perfect 
alignment. 
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When you need precision steel 


Order from Acme’s huge stock of standard 
Get nominal and oversize Dowel Pins... ship- 
ment made within 24 hours. Whether you 


SAM E. DA Y need a few, or many thousand, packaged or 


bulk, Acme can supply them FAST! Special 


SHIPM EN T sizes ground from semi-finished stock to fill any 


= | from 
¢ 


dowel pin requirement. Send for details now! 


INDUSTRIAL COMPANY 


206 N. Laflin St., Chicago 7. tI. 


= MFRS. OF STANDARDIZED DRILL JIG AND FIXTURE BUSHINGS 
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100,000 R. P. M. 


NU-JETT 


PNEUMATIC 


PENCIL GRINDER 


FREE 
DEMONSTRATION 


RIGHT IN YOUR OWN SHOP 
TRY BEFORE YOU BUY! 


Nu-Jett does any fine precision grinding, 
polishing or finishing 

Use it for deburring die work pattern making 
engraving or etching A dependable tool ne 
moving part All the advantages of high Speed 
with ABSOLUTE SAFETY! 





Size %”" x 5%” 
Weight 5% oz. 
Ve” chuck 


$4950 


COMPLETE 
Includes Nu-Jett Grinder, 
Air Filter, Lubricator, 
Hose and Wrenches. 


AIR EQUIPMENT 
CORPORATION 


1355 MICHIGAN, NE 
GRAND RAPIDS, MICH. 
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= PROGRESS 


NEW DEVELOPMENTS + IMPROVEMENTS + COST AND TIME SAVERS .. 








































SHEET LIFTER... 


Air Motor. Designed to com- 











This sheet lifter is de- bine in one compact unit a Le- ves 
signed for safely and easilv high cylinder, a Lehigh 4-way ble 
separating and moving valve and a wide variety of valve | 994¢ 
sheets of steel. As long as controls, Lehigh air motors are 
the trigger is held down, the now available in bores of 14", 
suction cup will pull 11 2”, or 3” with any desired stroke. 
pounds per sq. in. It can be ; 
used on any object that has 
a flat surface on which a va- 
cuum can be maintained. 

Literature is available from 

the F. J. Littel Machine Co., Only one air connection is re- 

Air Division, 4555 Raven- quired to bring air to the air 

wood Ave., Chicago 40, II. motor. The built-in valve can 

Inform-A-Gram No. Al. be operated either ss or 
by air or electricity. urther 

BORING TOOL... data is available from Lehigh 

This micrometer boring Foundries, Inc., 1500 Lehigh Dr., 
tool offers several newly Basten Pa 
patented features. Some of Saliecen-Sidiieemn We, AS. 
the features are shown in 
the illustration by the let- 
tered arrows. To find out A Profiling Head recently de- | Ill. 
what features the lettered veloped permits the turning of | anc 
arrows point to write for both internal and external pro- | ing 
the illustrated brochure of- files, provided the forms of said | 'e 
aioe | el str 3 t et I profiles allow the tool bit to be | Pr! 

ouble Quick Tool Co., : ; ut. | niz 
Sweitzer Ave., Akron 11, ange me Meccmnesiees . Cir 
Ohio. Write direct to the 
company if you wish, or 
just— : 
Inform-A-Gram No. A2. , | Cor 
GAGE BLOCK FRAMES aT Gr. 

As much as 50% setup not 


time can be saved with 
these precision lapped gage 
block frames which come 
in 1”, 1%” 2”, 2%”, and 
3” sizes. The frames re- 
place parallels; eliminate 
difficulty when blocks are 
slightly worn causing par- 
allels to give incorrect read- 
ings. Further information 
on the gage blocks is avail- 
able from the L. E. Ottney 
& Co., Clawson, Mich. 
Inform-A-Gram No. A3. 


SINE PLATES... 
Larger, single angle, non- 
magnetic sine plates meas- 
uring 24” x 24” and featur- 
ing mechanical raising and 






i 
| 


ah 


= 


Built for heavy duty operation, 


EZ 


| 
| 
| 
| 





lowering plate adjustments the body of the attachment 1s = 
have been added to the pre- drop forged and all movable oe 
cision equipment offered by parts are case hardened. Fur- tha 
Omer E. Robbins Co., 24800 ther information’ is available ie 
Plymouth Rd., Detroit, from the Alina Corp., 401 Broad- tee 
Mich. way, N. Y. Ci 


Inform-A-Gram No. A4. 





Inform-A-Gram No. A6. 








ON PARADE 


nnn MGI] FREE Inform-A-Gram Card for MORE Details 






































































This New Low Cost, fully au- GAGE KIT... 


coOm- | tomatic high production white- The Sheffield Corp., Day- 
Le. rinting machine is now avail- ton 1, Ohio, announces a 
‘way | able from the C. F. Pease Co., new adjustable airebore 


‘alve | 3919 N. Rockwell St., Chicago 18, gage kit with a 3” to 12” 
7 wis range of adjustment. With 











114", this kit, any size hole be- 

roke. tween 3” to 12” in diameter 

can be quickly and accu- 

b rately inspected for size, 
taper, and out-of-roundness. 
The gage is self-centering 
and needs only to be rocked 

3 Te- to ascertain the true diam- 

> alr eter of the bore. 

can Inform-A-Gram No. A9. 

y or 

bre LIGHTING UNIT... 

meh This portable magnetic 

r., base lighting unit holds up 

to 100-watt standard bulb; 
mounts instantly to flat or 
down to 34” round surfaces 

, de- | Ill. It is a one-step feed machine with pull of 125 lbs.; and 

g of | and features an automatic trac- has ball and socket flexible 

pro- | ing separation unit. It is ex- stem assembly that permits 

said | tremely fast in production with positioning to every pos- 

o be | printer and developer synchro- sible angle in hard-to-light 

cut. | nized to a maximum of 40 fpm. places. Details available 


Circle Inform-A-Gram No. A7. from the Enco Mfg. Co., 
4520 W. Fullerton Ave., 
Chicago 39, IIl. 

Air Tool Sets Tab Mounted Inform-A-Gram No. Al0. 

|| Controls. The be tal — 

sion of the Keller Too 0., 

“| | Grand Haven, Mich., has just an- MILLING CUTTER... 


: ” An inserted solid carbide 
-Set 
nounced its new 14K-1 “Tab-Se blade milling cutter with 


all the requirements for 
high production metal re- 
moval has been introduced 
by Millit, Inc., 49 Flint St., 
Rochester 8, N. Y. Close 
blade spacing combined 
with increased blade 
strength makes the use of 
exceptionally high feed 
rates possible with this cut- 
ter. Further details are 
available. 

Inform-A-Gram No. All. 


PRECISION DRILLS... 
High speed drills are be- 
ing stocked in sizes of 0.01 





tion, 


.’ | tool for mounting tab mounted mm apart and starting with 

a controls to the chassis. It is air 0.08 mm (0.003”) by Louis 

Fur. powered and has two spindles Levin & Son, Inc., 3610 S. 

lable that rotate in opposite directions Broadway, Los Angeles 7, 

“oad- simultaneously, eliminating any Calif. They are made with 
reaction to the operator’s hand. straight or spiral flutes. 


Circle Inform-A-Gram No. A&g. Inform-A-Gram No. Al2. 








THE VISE WITH A 


THOUSAND GRIPS 





UNIVERSAL APPLICATION — Can be used on 
any and all types of machine tools. Manual 
and air operated. 


PRODUCTION JIG—The jaws form a mold or 
matrix to take identical pieces for grinding or 
machining, only has to be set once. Saves 
many dollars on small production runs. 


A veritable mechanical octopus that grips odd 
and irregular shaped parts “‘from ball bearings 
to multi-bearing shafts” with tentacles of steel. 


ASSURES POSITIVE GRIP for any milling, cut- 
ting or drilling operation. 

Try it out in your own shop, see what it will 
do for you, in labor saving, better work in 
faster time. Built to last a lifetime. 


WRITE FOR COMPLETE INFORMATION NOW! 


AMERICAN POSITIVE GRIP VISE CORPORATION 


1-E Olivine Street * Williamsett, Massachusetts 
CIRCLE INFORM-A-GRAM KEY NO. 158! 


SAVES TIME AND MONEY—no more blocking 
and shimming odd shaped pieces for tool room 
machining. 





















QUARTER TURN SCREWS © SOCKET SHOULDER 
SCREWS « JIG FEET (three types) * FIXTURE 
KEYS (six sizes) ¢ LATCH BOLTS (std. & long) 
SPHERICAL WASHERS ¢ SPHERICAL FLANGED 
NUTS * STRAP CLAMPS (two types) « HARD- 
ENED NUTS & WASHERS ¢ FLANGED NUTS N/C & 
N/F ¢ CUT THREAD STUDS © TEE-NUTS (twelve 
sizes) ¢ COUPLING NUTS ¢ ADJUSTABLE STEP 
BLOCKS « STAR TYPE HAND KNOBS « HEXAGON 
TYPE HAND KNOBS ¢ KNURLED HEAD SCREWS 


WHEL 


116 HOLLIER AVE., DAYTON 3, OHIO 





T-NUT & STUD SETS 
STEP BLOCK SETS 
PUNCH PRESS SETS 
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TAL ER the Genuin = 
BOMCE e Genuine VERNIER CALIPER 
"| wapeor STAINLESS STEEL tHroucHour 


AND THE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-BRONZE adjustable gib retains accuracy 
- @ SPECIALLY LONG VERNIER to read thousandths 
@ 3 GRADUATIONS - 1/1000" - 1/128" 
1/10 mm in back 


Request illustrated folder showing complete line of 
ine. MAUSER Toolmakers Calipers, Height Gages, Bevel Pro- 


GEORG tractors and Tool Stands. 



























200-T Lafayette Street @ 
CIRCLE INFORM-A-GRAM KEY NO. 1583 


New York 12, New York 








TOOLING and PRODUCTION 


A New Lockout Device for electric 
switch and fuse boxes has been an- 
nounced by the Industrial Products 
Co., 2746 N. Fourth St., Philadelphia 
33, Pa. Used as a safety procedure 


ot arr mee npr 





[ rere 


when men are working on machines 
and equipment controlled by a com- 
mon switch box, this unit will pre- 
vent the switch from being thrown 
until the last man has removed his 
lock. Further information is avail- 
able. 

Circle Inform-A-Gram No. Al3. 


Grinder-Polisher. Pictured here 
is a modern compact and space-sav- 
ing Hammond grinder-polisher us- 
ing abrasive belts. The mounting 
structure is attached to the base of 
the polishing lathe to which the 
backstands are mounted—instead of 
the more conventional method of 
mounting the backstands in the back 





of the lathe. Abrasive belts up to 
14’ long can be used. This installa- 
tion works out exceptionally well in 
plants where abrasive belts can be 
used to advantage, but limited space 
makes it impractical to install the 
backstands in back of the polishing 
lathe. For further information write 
Hammond Machinery Builders, Inc., 
1631 Douglas Ave., Kalamazoo, 
Mich.,—or Inform-A-Gram No. Al4. 
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ENGRAVING, 
? AND 3 DIMENSIONAL 


all can be done on a 
PREIS-*“PANTO ENGRAVER 


Model 3D-5 Three 
Dimensional En- 
graving and Die 
Cutting Machine. 
Features reversible 
spindle for en- 
larging and re- 
ducing from a 
model, die or 
sample, 





Model CG Cutter 
Grinder for grind- 
ing, engraving and 
routing cutters. 





Model UE Engraver 
for metals, plastics 
and other materials. 


Electrically marks 
or etches hardened 
steel. 


*PANTOMaster Copy Type, Cutters and 
Collets for all types of Engraving Ma- 
chines available. 


Write for literature. 
PAN T Od sie Sh. ©. Pes. On. 


H. P. PREIS ENGRAVING MACHINE CO. 
647 U. S. Route 22, Hillside, N. J. 
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MICRO-HEIGHT GAUGE— 


BY FAIRFIELD GAUGE CO. 
Z 


NO OTHER GAUGE 

COMPARES FOR 

FAST, ACCURATE 
LAYOUT AND 
MEASURING 


Capacities to 
6” when used 
with this 
Fairfield Gauge 
3” Riser 








The Micro-Height Gauge is a 
precision instrument, finished in 
satin chrome, which reads like a 
micrometer and measures from 
zero at base to 3” in thousandths. 
Use as a scriber for fast layout, 
or insert dial indicator for quick, 
accurate inspection. 
Toolmakers, Layout men, and 
Inspectors do better work faster 
with Micro-Height Gauge. 

Write for illustrated circular and 
prices. 


Exclusive distributor for U.S. and Canada: 


CLEVELAND INSTRUMENT CO. 











\__735 Carnegie Ave., Cleveland, 0. 
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This Watts Microptic Auto-Colli- 
mator permits the plotting of any 
errors from a straight line or true 
plane to a few millionths of an inch. 
Its reference is a bundle of light- 
beams which invariably travel in a 
truly straight line. The instrument 


is used in many prominent surface 
plate manufacturing plants, metal- 
working plants, precision industries, 
and government installations. Com- 
plete information, including descrip- 
tive literature and operating instruc- 
tions, are available from the Engis 
Equipment Co., 431 S. Dearborn St., 
Chicago 5, III. 

Circle Inform-A-Gram No. Al5. 


A New Collet Fixture precision- 
made to fit many existing standard 
collets from 1/16” to 1” in diameter, 
has been announced by the Smith 
Sales Co., 193-16 99th Ave., Hollis, 
N. Y. The fixtures are designed for 
use in secondary operations of drill- 
ing, tapping, counterboring, milling, 
slotting, and reaming. They are 
easily mounted by bolting to the 
face plate of a lathe, the table of a 
drill press, or the bed of a milling 
machine. Collet accuracy is attained 
for hexagon and square parts as 
well as rounds. 

Circle Inform-A-Gram No. Al6. 


For Use in Deburring & Polishing 
fragile parts such as injected molded 
plastics, small parts from zinc, brass 
or aluminum, jewelry parts, etc.. 
Nylaslugs (molded nylon tumbling 
media have been developed by the 
Rampe Mfg. Co., 3320 St. Clair Ave., 








14, Ohio. 


The 
used will vary with the product, but 
generally it consists of using Nyla- 


Cleveland process 


with an abrasive of proper 
After thorough rinsing 


slugs 
roughness. 


the Nylaslugs are used with a pol- 
ishing cream and then tumbled with 
clean hardwood dust. 
tails are available. 

Circle Inform-A-Gram No. Al7. 


Complete de- 











No. 720 


No. 730 
30° 





No. 740 
7° 








THE ONLY 
DECIMAL 
REAMER 


with all FLUTES 
ground Face and 
Back After Heat 
Treatment... 


Preventing 






Left 
Hand 
Spiral 


Clogging or 
Freezing of 
Chips for 


REMARKABLE 
SMOOTH 
REAMING 


All diameters are held to plus 
.0002 and minus .000 for close 
sizing. Size markings are stamped 
half-way up on shanks so the 
cannot be obliterated by dri 
press chucks. 


Spiral 





ROSE CHUCKING REAMERS 
AVAILABLE IN THE ABOVE FOUR 
STYLES ON REQUEST. DESIGNATE 
BY "R" IN FRONT OF STYLE 
DESIRED. 











Spiral 


*In Emergency PHONE 
Libertyville 2-4200. 


Write for Bulletin No. 10. 





TWENTIETH CENTURY 
MANUFACTURING CO. 


ROUTE 176 and BRADLEY ROAD 
BOX 429TP LIBERTYVILLE, ILL. 
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Y VV Check these 


MADE OF 
3 Comet ‘TIPS’ ee 
for Precision CARBIDE 


FOR HOLES FROM 
1/16" UPWARD 
17 DIFFERENT SIZES 


Boring, Facing and 
Internal Threading 


v¥Y BORING TOOL 


@ FAST PERFORMANCE 
@ ECONOMY IN PRODUCTION 
@ EFFICIENT IN RESULTS 


Cutting Edges are lapped for bet- 
ter “Bores” and faster Feeds. 


e@ CONSTANT CLEARANCE 


© CONSTANT SHAPE OF 
CROSS SECTION 

@ EASY RESHARPENING 

@ CONVENIENT TO USE 

© LONG LIFE 


¥ INTERNAL THREADING TOOL 


@ CONSTANT SHAPE AND CLEARANCE 
@ EASY RESHARPENING 
@ CONVENIENT TO USE - LONG LIFE 











Write For 
Complete Data 














Dealers! Here's a Profit-Maker! 
738-T Broadway 


ol @)", 1 am ole) Mn oP a 3ET Broadway 


CIRCLE INFORM-A-GRAM KEY NO. 160! 












. x 
INTERVALS by 001 s at SOX 


es 5% ‘fern 1) id 
oe BRA saey 


sd ell 


Gage Company PRECISION PLASTIC 


COMPARATOR 
SCALES 


Non-breakable...accurate...designed for 
making quick measurements at scale on 
projectors and comparators without any 
movement of machine or work. 


An unexcelled tool for use in drafting and 
constructing scale layouts for comparator 
chart use. All standard magnifications 
and various styles for every application. 


WRITE FOR BULLETIN NO. 54-1511 


GAGE COMPANY 


BATTLE CREEK, MICHIGAN 





ee: 
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Introducing 
DAYTON ROGERS 


NEW 


Pneumatic Booster Pump 

















Pressure boast ratio up to 2:1 

Input air only power necessary 

Automatic operating—self-contained 

Can be regulated for any output from zero to 2x input 
—holds within 5% 

@ Complete power package 


WRITE FOR DETAILS 


Dayton RoGers 




















Eye end of each handle is 
slit for wedge, for which 
metal and wood wedges 
are included — at no extra 
cost. Sold only through 
your jobber salesman. Breakage 

% Smooth Wax Finish % Perfect Shape 


Manufactured by 


LA PIERRE-SAWYER HANDLE CO. 


Jackson, Missouri 
CIRCLE INFORM-A-GRAM KEY NO. 1604 


%& Long and Hard Service 

% Triple Inspected 

% Made Only with Second 
Growth Hickory 

% Greater Strength - Less 








KEYLESS 
DRILL CHUCKS 
SLIP-PROOF 
STRONGEST CHUCK MADE 
“TRY ONE 









If it's made by Lee it's a “Knock-Out” 
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A Small Parts Resistance Welder 
with dual heads that can be quickly 
and independently adjusted for pres- 
sure, time, and heat in progressive 
assembly work has recently been de- 


veloped by Royson Engineering, Hat- 
boro, Pa. The electrodes and holders 
are adjustable in all directions per- 
mitting a wide variety of setups. 
Additional details are available. 
Circle Inform-A-Gram No. A118. 


A Novel and Precise Measurement 
Gage is now being used in tool mak- 
ing and inspection departments to 
measure “O” ring grooves, deep 
holes, tapers, recesses, inside spher- 
ical radii, and out-of-round areas. It 
will accurately measure to 0.0005” 
but even closer readings may be 
checked, dependent upon the opera- 
tor. This highly accurate gage in- 
strument is shaped somewhat like a 
pistol for ease of holding and has a 
dial gage mounted on top calibrated 
in half-thousandths. Literature and 
complete details may be obtained by 
writing to Mueller Laboratory, 239 
W. Maple Ave., Monrovia, Calif. 
Circle Inform-A-Gram No. Al3. 


Tumble Hopper. The addition of 
the Model 400 tumble hopper to its 
present line or mechanical hopper 
feeds has been announced .by the 
Feedall Machine and Engineering 
Co,. 38399 Pelton Rd., Willoughby, 





Ohio. This unit is designed for feed- 
ing a variety of parts at a high feed 
rate and is readily adaptable to as- 
sembly presses, centerless grinders, 
secondary operation machines, or 
other high production machinery. 

Circle Inform-A-Gram No. A20. 











DEBURRS at FASTER 


SAVES 40 MANHOURS PER WEEK 
with 


New FLASK-TYPE 
GLOBE ““romecne 


BARREL 


Former deburring of small precision electrical 
parts could be done by hand at a rate of 
only 40-50 pieces per hour, requiring a week 
for one run. One Globe Flask Type Barrel 
now handles the entire run of 2,500 pieces 
in one hour . .. a savings of 30% labor in 
the department. Tolerances held to .001 and 
.0005”. These Globe Flask-Type Barrels handle 
steel, brass, aluminum and plastic parts with 
the same high output and quality finish. FREE EXPERIMENTAL SERVICE 
Hupp’s experimental finishing labora- 
tory will show you how to cut finishing 
costs. Just send samples of parts to be 
processed with a finished part. There’s 
no cost or obligation. 


Globe’s new flask shell gives bigger pay-load 
capacity with tilting barrel control. It holds 
more, works faster with controlled agitation 
for uniform high quality parts. Low speeds 
for non ferrous and plastic materials. 


Write Dept. F Today! 
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=a Arbor Spacers 
-Specity and Shims 





For milling, slitting and 


rol tole Melsle MME ol -felalale| M1 -1) SI a) 


19 graduated thicknesses 


specials over .125 NY oleate 


without. Stocked by Industrial Distribut 


<QONO> DETROIT STAMPING COMPANY 


344 MIDLAND AVENUE DETROIT 3, MICHIGAN 
CIRCLE INFORM- A-GRAM KEY NO. 1612 


ya) 20 ir wy ATLANTIC GEAR 


SPUR*SPIRAL* WORM:BEVEL GEARS 
GENERATED WITH PRECISION 
ON MODERN EQUIPMENT 


-o Send SAMPLE or Complete Illustrated 
| BLUEPRINT for QUOTATION | Brochure on Request 


Call CAnal 6-1440 BLE 71 WORKS. inc. 


200 -T Lafayette Streets New York 12, N. Y. 
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OVER 500 JERGENS STANDARDS 
SAVE TIME-LABOR-- 2.0. THE COST 


Illustrated above are just a few of the more than 500 Jergens 
Standard Jig & Fixture Components. One of the most complete lines 
in production today, mass-produced Jergens Standards save you the 
skilled tool and die room help necessary for the custom making of 
component parts in your own shop. Keyed to the photograph and 
listed below is a brief description of a number of these items now 
immediately available from stock. Write for descriptive catalog and 
price list. 


1. Clamp Shoe Assemblies—14 sizes—alloy 15 Strap Clamps—hard and soft—plain or 
steel screws—hardened steel shoes with with radius. 


snap ring ia ait , 16. Flange Nuts—9 sizes—hardened. 
a? Sorees Cetoend engine a8 17, Extension Nut Couplers—8 sizes—alloy 
3 Steel. 


Latch Screws—4 sizes—hardened. 
Jig Rest Buttons —4 sizes —hardened— 18. 
ground, 


2. 

: Shoulder Screws —24 sizes—Hex head 
5. Quarter Turn Screws—9 sizes—soft steel. 

6. 

8. 

.. 


socket—160,000 to 180,000 P.S.1. 

19, Plain Flat Washers—8 sizes—hardened— 
ground. 

20. Spherical Flange Nuts—9 sizes —hard- 

ened—ground. 

Strap Clamp Assemblies— comes with 

spherical flanged nut assembly or hand 

knob for clamping the strap. 

22. & 24, Offset Handles—aluminum alloy or 

malleable casting. 
23. Spherical Washers—hardened—ground. 
25. Hand Knobs—aluminum alloy casting. 


Palm Grip Hand Knobs—with reamed, 
tapped, or square hole. 

Tee Slot Bolts—standard sizes 33” to 1” 
—various lengths. 2 


pa 


Tee Bolts—standard sizes '/2 
various lengths. 
10. Shoulder Screws—for use with swing “C” 
washer, 
11. Swing “C” Washers—4 sizes— comes 
with shoulder screw. 
12. Blank Soft Chuck Jaws—19 standard 26. Clamping Levers—aluminum alloy or mal- 
” sizes—S.A.E. 1020 Steel—in stock to fit leable casting. 
approximately 273 master chucks at a 27. Tee Nuts—14 sizes—hardened. 
moment's notice—special blanks made on 28, Studs—stress-proof steel. 
request. 29. Crank Handles—aluminum alloy or mal- 
13. Rest Buttons —4 sizes —hardened— leable casting. 
ground. 30. Fixture Keys—(hard or soft)—ground. 


to %4°— 


14, Hand Wheels—4 sizes 6” to 12” indiam- 3]. “C” Washers—22 sizes—4, 5, and 6 


etet—aluminum alloy. diameters each size—ground. 


TOOL SPECIALTY CO. 


712 E. 163rd ST., CLEVELAND 10, OHIO 
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TOOLING and PRODUCTION 


HOW TO WIN 
ARGUMENTS 


a 





FREE BULLETIN LT85 tells- 


% Why time is wasted by arguments 
about the roughness of parts produced. 


% How to end such arguments FOR SURE. 


%& How shop men, engineers and manage- 
ment all gain when such arguments are 
settled by the Profilometer. 


WRITE TODAY for your copy! 


_Profilometer is a registered trade mark. 
MICROMETRICAL 
MANUFACTURING COMPANY 


345 S. MAIN ST. ANN ARBOR 14, MICH. 
CIRCLE INFORM-A-GRAM KEY NO. 1622 











AIR-MITE AIR CYLINDERS 


Louw Coal Compact” Ppurvcefide Kiuggea 
4 Mounting Types 








AIR-MITE Cylinders—made in single 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. U: 

wherever power holding; pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability 
and long life. Write for complete 
catalog and prices. 


Parallel 
Thrust 






Vertical 
Thrust 





1. Groundand ~~ 







polished steel ram 4. Bronze oilless 
ram bushing 
Gara 5. Five steel 
re cylinders . Five ‘ 
tie rods Clovis 
3. High strength Mounting 
aluminum alloy 6. Brass hose 
cylinder heads stems 


7 Haare 


4417 W. CARROLL AVENUE e CHICAGO 24, ILLINOIS 
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This Tap Bushing has a 
square broached hole to fit 
and drive all standard dia- 
meter taps from No. 0 to 
15g” and pipe taps from 1%” 
to 1”. They come in five 
O.D. sizes to fit %”, %”, 1”, 
1%”, and 112” Poll holders. 
The bushing cuts tap break- 
age to a minimum. Further 
data available from Byco In- 
dustries, 2300 E. 31 St., 
Minneapolis, Minn 


r ink x i a " 
Ss a *: Inform-A-Gram No. A21. 


Built-In Safety Features for Index Tables. New index 
tables being built by the Michigan Drill Head Co., De- 
troit 34, Mich., have such safety features as complete 





a 





hydraulic operation with a positive location from a 
tapered bolt; fluid-drive motor; and automatic stop. 
These new index tables come in four sizes: 20”, 30”, 42”, 
and.60”. They can be bored for any number of stations, 
ranging from two to 15. Inform-A-Gram No. A22. 


A Toolmaker Microscope 
with extra large measuring 
capacity of 6” x 2.35 has 
been added to the Leitz line 
of optical measuring instru- 
ments. This new instrument 
provides extra capacity, not 
only in the measuring range, 
but also in diameter of 
rotary table, depth of throat, 
and in general dimensioning 
of the stand as well as com- 
pound stage. Catalog 8568 
available from George 
Scherr Co., Inc., 200 Lafa- 
yette St., New York 12, tells 
all. Circle No. A23. 





A Tiny Lubricating System especially designed for 
small machine elements has been developed by The 
Bijur Lubricating Co., Rochelle Park, N. J. Known as 
the “L Special”, this unit hep the advantages of low- 
cost automatic lubrication 
to machines having mini- 
mum lubrication demands. 
It also makes it possible to 
eliminate the uncertainties 
of older “oil-can” methods 
in lubricating many types of 
small and delicate instru- 
ments. The “L Special” 
may be installed to dis- 
charge into passages drilled 
in the machine and leading 
into the lubrication points, 
or it may discharge into 
tubing leading to these points. Further information is 
available. Circle Inform-A-Gram No. A24. 











METAL 
DISINTEGRATION 


and what it can do for you 











Literally hundreds of thou- 
sands of dollars are saved 
annually by corporations 
that are using Metalmasters 
in just tool and die repair 
alone. 

There's a technical engi- 
meer in your area to give 
you an on-the-spot demon- 
stration in your own plant 
at your convenience, 
(NOTE: It is not uncom- 
mon to pay for a Metal- 
master with just one short 
demonstration through sav- 
ings on workpieces. 


There’s a Metalmaster designed 
for your operation and priced to 
fit your needs. For information as 
to the many uses and benefits 
Metalmaster can offer you, write 
today on your company letterhead 
to: 








DIVISION OF CLINTON MACHINE COMPANY 


CLINTON, MICHIGAN 
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OF SECTIONAL 
ASSEMBLY 




















CHALLENGE 


LAYOUT SURFACE 
PLATES 







OF ONE-PIECE 
MOUNTING 


Precision ground or planer 
finished, Challenge semi-steel 
Layout Surface Plates provide a 


Close up 
view showing 

how plates 

are bolted 
and keyed to 
insure a flat 
surface of unyielding strength. 
Available with grooving, scoring, 
or "T-Slots.”” 6” thick plates in 
16 standard sizes - other sizes to 













true, rigid surface for layout, in- 
spection or assembly work. Plates 
can be grooved and keyed so that 
two or more can be mounted into 
one large complete unit. Write 






for new Challenge catolog. 


777 


THE CHALLENGE MACHINERY CO. 


Office, Factories and Show Room 
GRAND HAVEN, MICHIGAN 





TRADE-MARK ® 
CIRCLE INFORM-A-GRAM KEY NO. 164! 





CLOSER TOLERANCES 
with » DELTRONIC 


= TENTH 


= PLUG GAUGES 


* Size variation by ten thou- 
sandths 


* Set of 25 costs approximately 
same as Go and No-Go gauge. 


= * Available in increments of 
te) 1/64" from 1/8” to 1” 


—— a « Hardness is Rockwell C62/C64 




























This new system of precision gauging provides one 
gauge of nominal size plus 12 gauges of increas- 
ingly larger sizes in .0001” increments and 
12 gauges of decreasingly smaller sizes in 
increments of .0001”. Each gauge is 
identified. It is the same size on both 

ends to double the life in usage. 


Di. 





For further information write Dept. 


DELTRONIC 
CORPORATION 


ANGELES 45, CALIF 





9010 BELLANCA AVENUE~LOS 
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ADVANCE 


CROSS-SLIDE ROTARY TABLE 


SAVE up to 1 98 Hours or More 


e s . 
set-up and machining time* 
on Stamping Dies, Cams, Tem- 
plates, Forging Dies, Patterns, Die 
Cast Dies, Rubber molds, Tools, 
Plastic molds, Jigs, Gauges. Fix- 
tures, Models, Experimental work, 
Boring and Grinding jobs, Short- 
tun production! 


WRITE FOR SPECIFICATIONS and literature showing typical jobs. 





FITS MOST 
STANDARD VERTICAL 
MILLING MACHINES 











*Proved by our customers! Hours saved 
in comparison with time needed to do job 
on standard vertical milling machines not 
equipped with table. 
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ONE Tool 
ONE Set Up 


. for boring, facing, turning, 
recessing, undercutting. 


MASTERHEAD 


THE BORING AND FACING HEAD 
THAT THINKS FOR ITSELF 


Featuring: automatic feeds, end release and return; adjustable st 
adaptable to all standard machines; hi precision; ideal for ‘te 
borers; nine models for work up to 3614’ diameter. 


Send for Illustrated Literature 


KARL A. NEISE 404-4th Ave., Dept. TP. 


New York 16, N. Y 
- _ CIRCLE INFORM- A- GRAM KEY ‘EY NO. 1644 
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ADVANCE PRODUCTS / senton narsor, michican 








ACCURACY with SIMPLICITY 
and LOW COST 


with 


“RFC” ROLL FEEDS 


Models to fit: 
ANY PRESS 
FOR ANY JOB 
Early Delivery FOR STOCK UP TO 
on Standard Models 12” WIDE 
“RFC” ROLL FEEDS are quality built for long, 


2 ten for dependable service. 
lescriptive 
lisereture ROLL-FEEDS CORPORATION 


Pawtucket, Rhode Island 





on 
oo) 
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An Electrix Affiltate 
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Such Safety Factors as an automatic brake which holds 
the load even if the air supply fails, and up and down 
stops that automatically shut off the air, are featured 






in the latest air hoists 


Wen 


produced by the Ingersoll-Rand 


Co., Phillipsburg, N. J. Other features are the variable 
speed control; a poppet type valve throttle which pre- 
vents air leakage; and automatic lubrication which pro- 
vides for long life and low maintenance. More informa- 
tion is available to TOOLING & PRODUCTION readers 
who— Circle Inform-A-Gram No. A25. 


This High Speed Spindle 
Unit, complete with self- 
contained motor, is for use 
in special drilling, reaming 
and grinding machines. 
Speed ranges of 1000 to 10,- 
000 rpm, or 2,500 to 15,000 
rpm are available. An elec- 
tric governor keeps the spin- 
dle speed constant whether 
idling or drilling. The unit 
can be mounted in any posi- 
tion. The metal cage with 
the unit contains a 4’ cord 
and it should be mounted 
out of the way of chips. For 
further information write to 
the Electro-Mechano Co., 
261 E. Erie St., Milwaukee, 
Wis., or— 

Inform-A-Gram No. A26. 











A New “Jack Knife” action feature that eliminates 
lift truck “hang ups” is now available on standard out- 
rigger Hi-Lift trucks. The repositioning of the truck 
frame to produce the “Jack-Knife” feature is accomplish- 
ed by means of a hydraulic pump and ram unit. For full 
information, write to the Moto-Truc Company, 1990 


East 59th St., Cleveland 3. 


Inform-A-Gram No. A27. 





PRITZ STREET 





INFINITE CONTROLLED 
SPEEDS 30,000 TO 


65,000 R. P. M. 


Easily connect jig grinder 
to jig borer or mill 


Then you con finish grind in hardened steel to “tenths”... 
jig grind dowel holes square with a ground bose... move 
location of holes in hardened steel blocks. . . jig grind inter- 
changeable holes in hardened sections . .. grind small holes 
with diamond impregnated mandrels... grind contours and 
relief with tungsten carbide burrs . . . grind radii in die 
sections... eliminate jig bushings in tools where close spacing 
is essential. 


Other infinitely controlled 
air driven spindle applications 


Place spindle on most any machine. Use it for finishing cone 


tours on hardened steel working surfaces... burring of 
milling die costings . . . routing wood contours . . . carbide 
milling or finishing slots. . . finishing holes in hardened steef 


to ‘tenths... grinding with diamond wheels, corbide burrs, 
or diomond impregnated mondrels. 


Advantages—10 micro finishes using corbide mills . . . 
6 micro finishes using mounted points, operotes at any 
angle... air driven, air cooled, overheating prevented... 
speed controlled ot optimum point... 3%6” long motor 
uses little working spoce ... By controlling speed at any 
point you abolish need for many constant speed spindl 





For immediote quotation please state machine 
tool application. Get this manual of photos 
showing operations Vulcongire performs. 


*Dependably accurate to “tenths” 


huleanure 


tt's built by teolmakers tor toolmokers. 


MAJOR VULCAN SERVICES 


Engineering, Processing, Designing and Building, Special 
Tools .. . Dies .. . Special Machines . . 
Vulcan Hydraulics that Form, Pierce, Assemble and Size. 


. including the 


VULCAN TOOL CO. 


DAYTON 10, OHIO 
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DOUBLE DRIVE #* equalized 


power 


"DOUBLE GIBS  *z,constent 







-/ All bearing surfaces 
hand scraped. 


«/ Custom built to fit all 
lathes from 9” to 18”. 

V Smooth, sensitive con- 
trol with Pilot wheel 
drive through twin 
gears and racks. 


/ All parts of indexing 
mechanism hardened, 


assuring accuracy. 
Clese tolerance 
shoulder-screw 
Job held 
to plus .002; 
minus .008. 





Manufacturers of the most com- 
plete line of HEXTURRET BED 
TURRETS, TURRET TOOL 
POSTS, and TAILSTOCK TUR- 
RETS in the country. 











SEND FOR CATALOG 
ENCO Manufacturing Co., roe py 1104 | No. 53 


4524 W. FULLERTON AVE., CHICAGO 339, ILL. Reasonable Deliveries 


CIRCLE INFORM-A-GRAM KEY NO. 166! 


BUSHING BONDING CEMENT 


For Retaining Drill Jig Bushings 
Use B-K 7+ CEMENT 


No distortion of the jig plate or misalignment 
of the hole pattern. Eliminates lapping of press 
fit bushings after assembly. Not affected by 
drilling heat. Bushings can be retained in steel, 
aluminum or fiberglas jigs. Easily applied by 
untrained personnel. Especially recommended 
for use in ‘‘master tooling’’ operations. 


\, SHERIDAN PRODUCTS 


ok y 1054 E. Hyde Park Blvd., Inglewood 3, Calif. 
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STOP DUSTS INSTANTLY 


with 


DUSTKOP 


Available from stock of 22 standard 
models. 
300 cfm to 10,000 cfm 


Ask for Catalog 605-2. Describe 
dust problem for recommendation 
by return mail—No Obligations. 


AGET-DETROIT CO. 


213 Main St., Ann Arbor, Michigan 
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TOOLING and PRODUCTION 


Adjustable Impact Control. A turn 
of a baffle ring regulates the impact- 
force of the Appton air hammer from 
a gentle nudge for delicate work, to 
a smashing blow for brief, heavy 





applications. Over 40 different ac- 
cessory tools are available—for ham- 
mering, drilling, chipping, cutting or 
any other air-hammer application. 
For further information write to E, 
V. Nielson, Inc., 129 Broad St., Stam- 
ford, Conn., or— Circle No. A28, 


Precision Soldering in the produc- 
tion of meters, relays, printed cir- 
cuits, eable assemblies, electronic 
tubes, terminal boards, A. N. con- 
nectors, aircraft and electronic parts, 


b 





etc., can be had with the “Localized 
Heating” soldering unit. Important 
feature data and other information 
on the unit are available from Vema- 
line Products Co., P. O. 222, Haw- 
thorne, N. J. 

Circle Inform-A-Gram No. A29. 


Frustration caused by magnetic at- 
traction and corrosion that attend 
the use of most toggle clamps and 
pliers while spot welding aluminum 
or working in proximity to acids has 
been eliminated by a new type tog- 
gle clamp and toggle pliers devel- 





oped by the Lapeer Mfg. Co., Lapeer, 
Mich. The clamps are made from 
non-magnetic stainless steel and the 
portable toggle pliers are forged from 
non-magnetic K-Monel (stronger 
than steel). Both are available in a 
wide range of sizes and types. 
Circle Inform-A-Gram No. A30. 
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Produced by the New 
Economical Process 


IMPACT EXTRUSION 


SEND SPECS. OR SAMPLES 
FOR QUOTATION 


PODLIN TOOL CO. 


11849 Franklin Ave. @ Bensenville, Ill. 
SUBURBAN CHICAGO 
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IN SIZES 3/16 TO 3/4 IN. DIA. | 








WIRE STRAIGHTENERS 
Takes round or flat wire 
ond tubing. Rolls adjust- 
able by means of socket 
set screw. For use with 
automatic Slide, Roll or 
Hitch Feeds. Units avail- 
able with 5, 7, 9 or 11 
grooved rolls. 













For Inspecting Heavy Parts a spe- | 
cial 30” screen optical comparator | 
has been produced by the Jones & 
Lamson Co., Springfield, Vt. Built | 
to rigid machine tool standards with | 


a milling machine type base and 








table, this comparator inspects heavy | 
pieces such as aircraft propellor | 
blades, gang milling cutters and | 
saws, blanking, forming, coining, rol- | 
ling and seaming dies, plus castings | 
and other parts that require extreme 
close-tolerance inspection. 

Circle Inform-A-Gram No. A3l. 





Two New Companion Tools, No- | 


bursink and Noburod, utilizing an | 
entirely new principle for the fast, | 
efficient and economical deburring | 
and chamfering of O.D.’s and I.D.’s | 











MOTOR DRIVEN 
STOCK STRAIGHTENERS 
For all thin moterials. 
Entering rolls power 
driven; top rolls are in- 
dividually adjustable for 
stock thickness. Avoil- 
able in eight sizes 













SWEEP GUARDS 
A positive safety guard 
on power presses. Easily 
installed. Downward mo- 
tion of ram removes 
operator’s hands. Rug- 
ged—withstands jarring 
impact of press. Needle 
bearings in guard hous- 
ings assures long life. 


Write Now for new 
catalog showing prices 
and complete line of 
Equipment. 










136 SOUTH WATER STREET, PROVIDENCE 3, R. I. 
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have recently been added to the line | 





Nobur Mfg. Co., 717 N. Victory 
Blvd., Burbank, Calif. Both tools 
will work equally well on all metals. 
Range of application extends from 
less than 1/16” hole size up to body 
diameter. Tools are furnished with 
90° included angle for 45° chamfer, 
made from H.S.S., carefully heat 
treated, and precision ground. 





*MANY TIMES LONGER LIFE 


of deburring tools manufactured by | 








Circle Inform-A-Gram No. A32. 








| 
/ 





@ ALUMINUM ’ FIBRE 

@ CERAMICS @ MAGNESIUM 

@ PLASTICS @ LEAD 

@ COPPER @ CAST IRON 

@ ZAMACK @ BRONZE 

@ POWERED @ LAMINATED & 
METALS FIBRE GLASS 





CARBIDE TAPS provide many 
times the wear of steel taps, when 
properly used, on recommended 
materials. They SAVE in many 
ways... on perishable tool costs 
. .. in hours of time by cutting 
“down” time on production runs 
... in gauging 100% sharpening 
time .. . by saving repetitive set- 
ups and spoilage of parts. 
Not Recommended for Use on Steel 
FROM STOCK OR MADE TO SPECIFICATIONS 


WALTER T. COLE CO. 


CARBIDE THREADING SPECIALTIES 


3217 E. Washington St Phoenix, Ariz 
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He = 
Ill serene 


sé o age 
Ask for handy Tonys a. 


Catalog (B- Inc. 
COLONIAL - nse 


31780 Groesbeck Highwo 
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BORING 


FACING 
TURNING 
GROOVING 
UNDER- 
CUTTING MODELS 
ALL IN ONE SET-UP FOR ANY 
@ A Boring Head SIZE 
that Won’t Face MACHINE 


is Not Complete 
WRITE CHANDLER TOOL COMPANY, MUNCIE, IND. 


hana BORING & FACING TOOL wntox 
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Punches Shaped from the 
SOLID with OTTMANN 
Punch Shaper 


FEATURES: 
1. No holder plates required. 
2. Simple work mounting. 


3. No re-setting — Work can 
be adjusted to any posi- 
tion of tool. 


4. Forms shaped accurate. 
Parallel and true. 












5. Minimum hand work. 


6. Convenient, simple opera- 
tion. Uses standard shaping 
tools. 





Write for Literature 


CEDAR-WEST TOOL CO., INC. 


90 WEST ST. NEW YORK 6. N. Y. 








“JOHN'S” UNIVERSAL DRILL JIG 


Minimizes Tooling - - - Increases Production 


For cross drilling or end 
drilling round, hexagon, 
or square stock or 
standard or odd shaped 
castings from Ye” to 8” 
O.D. the self-centering 
“JOHN’S” Drill Jig 
cuts tooling and pro- 
duction costs to mini- 
mum for 10 to 100,000 
pieces. Standard re- 
movable slip fit bush- 
ings and holders avail- 
able to drill center or 
mean off-center holes 
from #60 to 1-1/32” 
drill. Special bushing 
holders for multi-drill 
operations easily tooled. 
The  self-centering ac- 
tion will hold within 
-0015” or better regard- 
less of jig wear or piece part O.D. variation. 





Ideal for holding 
rough castings. Working jaws that hold part, and bushing holders, 
can be doweled to provide any number of permanent drill jigs 


from one jig. Bases available for mounting jigs from 1” to 18” 
oft working surface. Handles reversible; can be put on either side 
of jig. Can also be used with floating = for outside location 
points. Jigs available in three sizes 6”, 8”, 14”, jaw openings 
214", 3144", 74". For information on cies ‘of uses for jig 
or tooling recommendations for specific job, write: 


HEUSER MANUFACTURING CO. 
1638 N. Paulina St., Chicago 22, Ill. 
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Reversible Gages. Just added to 
the Bath line of ground thread taps 
and regular thread gages, is a new 
line of thread and cylindrical rever- 
sible gages designed to cut gaging 





costs. They are made from selected 
steel and have a luster-lapped finish. 
They are also adjustable for use as 
depth gages and have “go” and “no- 
go” color identification. Complete 
data is available from John Bath & 
Co., Inc., 20 Grafton St., Worcester 
8, Mass. Inform-A-Gram No. A33. 


A New All-Pneumatic Impact 
Press originally developed for im- 
pression marking of metal parts, but 
extended for work in other fields, 
has been brought out by the Heid- 
rich-Nourse Co., 631 E. Third St., 
Los Angeles 13, Calif. Principal fea- 
tures of this unit are complete uni- 
formity of impact force on work 
pieces varying considerably in thick- 
ness; operator safety; and speed up 
to 10,000 complete cycles per hour. 
The press is useful on a wide range 
of impact operations, either one-shot 
or progressive, including impression 
marking, stamping, staking, swag- 
ing, upsetting, and riveting. 

Circle Inform-A-Gram No. A34. 


For Measuring Surface Roughness 
across the bottom of flat-bottom 
grooves and soils to %4” depth and 
behind shoulders to %4” height, a 
Profilometer Type GC tracer has 
been developed by the Micrometrical 
Mfg. Co., 345 S. Main St., Ann Arbor, 








169 








WRITE FOR FREE SAMPLES 
of 
JIFFY PADDED 
SHIPPING BAGS 





@ You've got to see how 
easy it is to pack for shipment in a Jiffy Bag. 


®@ You've got to feel the thick cushioning of a Jiffy 
Bag to realize how well it protects your product 
in shipment. 


@ You've got to compare the time it takes to pack 
in a Jiffy Bag with your present packing method. 


®@ You've got to analyze the cost of using Jiffy Bag 
and the other packaging materials. 


®@ You've got to translate into dollars and cents 
the savings in time, labor and material to see 
how economical it is to use Jiffy Bags. 


To do all this—you must have a Jiffy Bag to make 
your own test shipment. 


SEND FOR FREE SAMPLES TODAY! 
JIFFY MANUFACTURING COMPANY 


376 FLORENCE AVENUE ° HILLSIDE, N. J. 








SPEED SURFAC 


ae LAMINATED PARALLELS 
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E GRINDING SET-UPS WITH 
MAGNE - BLOX 





AND V-BLOCKS 


Save Your Magnetic Chucks 
Eliminate Clamps 













Eliminate Holding Devices 
UNIVERSAL SET $2225 
IN CASE 

WRITE FOR ILLUSTRATED FOLDER 
200-T LAFAYETTE STREET * NEW YORK 12, N. Y. 












® Grind Work Square 
®@ Grind Work Parallel 
®@ Hold Round Pieces 






















ing 
ors, 
igs , 
3” Mich. When measuring crosswise, 
ide this instrument permits 1/16” length 
ion of trace in slots of 5/32” width, and oiled to resist stain and 
1g$ greater length of trace in wider welve assorted thicknesses 
jig slots. It measures lengthwise in a dentified every 6 
slots as narrow as 5/64”. Full de- 
) tails and specifications are given in 
. Bulletin LT93, which is available by 
ft. writing to the company, or just— 344 MIDLAND AVENUE DETROIT 3, MICHIGAN 


aes Circle Inform-A-Gram No. A35. CIRCLE INFORM-A-GRAM KEY NO. 1693 










































































dy Structural Steel Frame 
aed for Extra Stability 
and Strength 


'WORKLIFTER 


STACKS 1000 LB. LOADS — FAST! 
Battery powered, hydraulic lift hand 
truck. Push button remote control. Geared 
pump for smooth, quiet operation. Sturdy 
structural steel frame. 12 volts + 
(two six volt batteries) lifts 
loads fast. Built-in, 8 amp/hr 
battery charger. Power shut- 
off to prevent excessive over: 
load. Roller bearing, solid = 
hard rubber wheels. 60” 

















Standard models priced 
from $695.00. Special mod- 
els, for handling pallets, 
drums, and many other spe- ee 


cial applications. AG Sey 


eee 








SHOPLIFTER 


LIFTS-MOVES-SEPARATES HEAVY DIES AND MOLDS 


Safely handles heavy dies from storage 
rack to press—lifts barrels, boxes—helps 
load trucks—or as a handy adjustable 
shop table. Automatic brake holds load 
at any height. 





Four models, hand and electric, 
priced from $183.60 and up. 
Capacities 500 Ibs. 
to 2000 Ibs. 


Write for new Catalog No. 54- 
Contains complete infor- 
on on all models of 
W orklifters, , 
g tables : " 


mati : 
Shoplifters, 
and elevatin 


ELEVATING TABLE 


ADJUSTABLE HEIGHT — 2000 LBS. CAPACITY 


For feeding sheet stock, supporting fabricated frames, 
handling heavy dies or as a portable work bench. 
Self-locking worm and screw —#——, 
elevating mechanism holds work 
at any height without danger of 











falling. = 
Table dimensions 24” x 36”. 
Height adjustable between 24” i 





minimum and 42” maximum. Foot 
operated floor lock holds table sta- 
tionary when not in use. re | 
Price $210.80 f.0.b. Chicago \ -| 
Service representatives C 
in all industrial areas. 
4509 W. LAKE ST. 


ECONOMY ENGINEERING CO., chicago 24, 1 
Se menean a 


ESTABLISHED 1901 
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“after 50 years 


to get a positive lock on bolts sub- 
jected to shearing stresses where the 
strength of a full nut is not required. 
The thin GRIPCO Jam Nut locks 
without the use of lock washers or 
other parts. The nut itself does the 
WHOLE job—so shorter bolts can 
be used. Applicable on such products 
as valve handles, casters, garden and 
pruning shears, hedge clippers, sickle 
bars, etc. GRIPCO JAM NUTS are 
manufactured in the new Unified Fin- 
ish and Heavy Series (Hexagon). Fur- 
nished in standard full and jam dimen- 
sions, in steel, brass and aluminum. 
Write for samples and full particulars 


GRIPCO PRODUCTS INCLUDE: 
Gripco Lock Nuts, New Gripco 
“Clinch” Nuts, Gripco Hi-Nuts, Gripco 
Pilot-Projection and Countersunk 
Weld Nuts with or without Gripco 
locking feature. 

ml 


TOOLING and PRODUCTION 





COMPANY 








still holding strong” 


308-W S. MICHIGAN AVE., CHICAGO 4, ILL. 
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World’s Hardest Metal 


a 


Many times more durable 
than steel, Talide Metal 
adds years of life to the 
wearing edges of tools, 
dies, machinery and equip- 
ment. 
Hard as a diamond and al- 
most indestructible, it tri- 
ples output per man and 
= machine. 

or good service and re- 
commendations for improv- 
ing any cutting, drawing or 





send particulars to Metal 

Carbides Corp., Youngs- 

town 7, Ohio. Write for 
Catalog No. 54-G 


SINTERED CARBIDES HOT PRESSED CARBIDES 
HEAVY METAL 
OVER 25 


CERMETS HIGH TEMPERATURE ALLOYS 


YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
Mee ee ee 















br 
loa 
co! 











OCTOBER, 1954 


Snap Gage. Here is a 
true multi-purpose gage that 
may also be used with a 
pench stand. It is fully ad- 
justable with a light, rug- 
gedly constructed frame. Its 
gaging contact buttons and 
anvils permit positive gag- 
ing. The gaging contacts 
can quickly be removed and 
replaced with other types 
for varied gaging require- 
ments. For further data 
write to Reliant Industries, 
4947 Firestone Blvd., South 
Gate, Calif., or— No. A36. 





A New Tool for produc- 
tion turret lathe work which 
provides accurate and iden- 
tical center drilling through- 
out production runs has 
been developed. The tool, 
called the Identi-Center, is 
a combination rotary stock 
stop and center drill holder. 
When measuring off stock, 
there is no need to shut off 
the machine, since the hard- 
ened cap of the tool rotates 
on a ball bearing when the 
stock meets it. For addi- 
tional data write the 
Schultz Mfg. Co. 3444 
Orange Ave., Dept. N-l, 
Cleveland 15, Ohio,— 
Inform-A-Gram No. A937. 





A Special Releasing Driver, capable of reducing tap 
breakage drastically, has been designed with a spring- 
loaded shank to accommodate lead screw tapping, ac- 
cording to Scully-Jones and Co., 1913 S. Rockwell St., 





Chicago 8, Ill. The adjustable-torque clutch mechan- 
ism operates on Scully-Jones’ new “safe-torque” prin- 
ciple, a method that assures complete release and elimi- 
nates objectionable friction, heat, wear, and impact ac- 
tion. Circle Inform-A-Gram No. A38. 






A Steelweld Shear which will cut heavier plate than 
any previously built, has just been completed by The 
Cleveland Crane & Engineering Co., Wickliffe, Ohio. 
This machine is designed for production shearing of steel 
plate in sizes up to 8’ long and 114” thick. Further infor- 
mation is available. Circle Inform-A-Gram No. A339. 











ROTARY BUSHINGS 


FOR 


DRILLING 
CORE DRILLING 
ROUGH 


AND 


FINISHED BORING 





The inner race of the GATCO 
bushing rotates with the tool, 
piloting the tool accurately 


below or above the work—or 
both. 


Eliminates expensive tool con- 
struction—Reduces tool wear 
—Prevents seizure and pilot 
breakage—Especially adapted 
where precision is required. 





Write for full information and prices 


GATCO ROTARY 
BUSHING CO. 


42322 ANN ARBOR RD., U. S. 12, PLYMOUTH, MICH. 
Telephone PLYMOUTH 1472 








CIRCLE INFORM-A-GRAM KEY NO. I7/1 


of Super-Precision 








For GAGE BLOCK ACCURACY at NOMINAL COST 


@ IDEAL FOR USE in setting comparator gages — as 
masters and measuring standards. 

@ SUPER-ACCURATE — to 0.000010". 

ce) TWO SETS, 1%" to 1” diameter: Set No. 16 — 16 balls 
in 4%” increme sae. Set No. 32 (shown above) — 31 balls 
in 4” increments. 


EVERY shop, tool room and gage room will find many uses 
for these ITI Master Balls. Write for free bulletin! 





PRECISION BALLS 
All Materials — All Sizes 


In Large or Small Quantities 


_CIRCLE INFORM- A- GRAM KEY NO. 1721 


Commander 
MATIC 
LEAD" "Tae 


1atic Tapper with Lead Screw 


FOR HIGH PRODUCTION 
PRECISION TAPPING 


¢ Precision Ground Lead Screws 
Assure Finest Threads 

© Electrically Controlled Cycle or Jog 
Tapping Action 

Hand, Foot or Fixture Switch 
Control 

¢ Easily Adapted to Any Drill Press 

¢ Range #0 to %4" 


Built for high production tapping 
... precision or otherwise, the 
Commander Léad-Matic Tapper 
makes any drill press a precision 
tapping unit, even with inex- 
perienced operators. Electric 
control of Cycle or Jog tapping 
action provides versatility to 
handle any job... automatic tap 
reversal eliminates drill press 
motor reversing and speeds tap- 
ping. Compact, ruggedly built, 
easy to operate, the Commander 
Léad-Matic Tapper will cut your 
tapping costs and reduce rejects 
to a minimum. 





Write for illustrated circular and 
me of nearest Distributor 


Commander MFG. CO. 


4228 W. KINZIE ST. « CHICAGO 
RODUCT OF COMMANDER 
ER OF PRODUCTION TOOLS 
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MASTER BALLS 


INDUSTRIAL TECTONICS, Inc. ANN ARBOR 7, MICH. 
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TOOLING and PRODUCTION 


AMAZING! the Time and Money Saved 
ye 7X4 WHITEPRINT 


OUTFITS 


LIFT HEAVIER LOADS SAFELY 


WITH A FROOM 


load centering EYE BOLT 


More than an eye bolt...a 
necessary tool for all shops. Per- 
fect load centering action aligns 
the load every time. The strain 
on bolt threads, which causes 
ordinary eye bolts to break off, 
is eliminated. Heavy objects can 
be lifted safely ... moved faster 
...subjected to intermittent jerks 
and strains without fear of eye 
bolt shearing off. 

Protect your valuabl hi 
ery, dies tools, etc., with the 
safer, longer lasting Froom Load- 
Centering Eye Bolt. They are 
made from high grade steel hav- 
ing ductility and toughness far 
greater than commercial steel. 
Thousands in use in all indus- 
tries. Prompt Delivery on Stock 


Sizes. 
ZS. 14” 00 5”—$11.75 each 


%"—$13.50 each 
%” to 1”—$23.50 each 
Prices F.0.B, Los Angeles 
Special size on quotation. 
When ordering, specify amount 
and bolt thread size. 





R. H. FROOM & COMPANY 


1825 WEST 169TH STREET — GARDENA, CALIFORNIA 
CIRCLE INFORM-A-GRAM KEY NO. 
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1724 


Make Exact Duplicates in as little 
as One Minute at less than 2c sq. ft. 


Inexpensive and simplest of all print. 
making equipment! Thousands in daily 
use. Enables anyone to make accurate, 
positive whiteprints from translucent 
originals. Saves up to 80% of commercial 
blueprint costs—quickly pays for itself! 
Makes photocopies, too. Just plug in. 
Uses diazo (moist or ammonia dry) 
process. Complete portable Spee-Dee 
outfits in 12” x 18", 18” x 24” and 
24” x 36” models. Prices start at $55.00. 
Also a full line of 42” width capacity 
volume production whiteprinters at 

10 DAY moderate prices. 


a:a42e:a Game Send today for Free 
Spee-Dee Brochure 


PeEcK & HARVEY 


Mfrs. of Whiteprint, Blueprint & Photocopy Equipment 
5642 NORTH WESTERN AVE., CHICAGO 45, ILLINOIS 
CIRCLE INFORM- A- GRAM Key NO. 
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Punch Press Safety. Research in further protection for 
punch press operators has resulted in the development 
of an air controlled die enclosure. This device is for 
punch presses limited to primary operations. The en- 
closure features complete safety, faster setup, easier die 
change, reduced fatigue, and unobstructed view. The 





strong, transparent window is quickly opened to allow 
fast, easy die changes or to adjust stock. While the 
window is opened, the press cannot be tripped. The 
illustration shows how the adjustable finger side shields 
can be set to envelop stock and die clamps. The device 
is a product of American Allsafe Co., Inc., Buffalo, N. Y. 
Circle Inform-A-Gram No. A40. 


Custom Die Cut Washers in an additional line have 
been announced by the Dayton Rogers Mfg. Co., 2824 
13th Ave. S., Minneapolis 7, Minn. This is contract 
metal stamping work on which tool costs are at a mini- 
mum for short runs. Various types of thrust washers, 
with special OD’s and ID’s, from such materials as bronze 
bakelite, brass, and any type of alloy sheet can be pro- 
duced in sizes from %” to 20”, with maximum blanking 
pressure of 295 tons. Further information is available. 
Circle Inform-A-Gram No. A4l. 


A Unique Design in high frequency induction heating 
equipment has been announced by Electric Arc Inc., 152 
Jelliff Ave., Newark, N. J. Called the Kilotron, Models 
K400 10C and K400 20C, the units combine both current 
generator and work table in a single cabinet. Rated out- 





puts are a full 10 to 20KW and the units are rated for 
continuous duty. The salient feature of the console 
cabinet design is the large and unobstructed 33” x 100” 
work table which forms the top of the generator cabinet. 
All you have to do to get further information is— 
Circle Inform-A-Gram No. A42. 
















Model JA 
50,000 R.P.M. 


42% 


IN U.S.A. 


Weight 12 ounces; length 
6% inches; chuck size Ve 
inch, Wheel guard re- 
moved for better illus- 
tration. 


. TheRPM’s stay up while grinding... 
not only when the grinder runs idle. That 
means better work—longer wheel life. 

High speed grinding with small wheels 
was a Madison-Kipp development of the 
late twenties. It was born out of a press- 
ing need in our tool room. Because tool 
room grinding problems are universal, 
we believe it will pay you to utilize Kipp 
grinders in your tool room as generally 
as we do in our own. 











MADISON-KIPP CORP. 


212 Waubesa St. * Madison 10, Wis., U.S.A. 
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Any machine shop, large or small, can 


PRECISE 


hole location, 
easy contour 
inspection with 
new machine 
tool microscope 


save time and money on milling and 


boring work with the new Perkin-Elmer 
Model 11 Machine Tool Microscope. For 
hole location, its wide field of view 
(144”) or 30x magnification makes it 
possible to gage accurately to a ten thou- 


sandth—at a glance. 


Mount the Model 11 on an offset 
bracket or directly in the spindle—it will 
fit nearly any machine tool. When off- 


THE PERKIN-ELMER CORPORATION WR NORWALK, CONNECTICUT 


set it can 
locations 
The ima 
moves in 


Microsco 
designed 


Write today for complete details. 





be used for transferring hole 
from template to workpiece. 
ge always appears erect and 
the same direction as the work, 
making it ideal for checking contours, 
slots, surface conditions. The Model 11 


pe is compact, sturdy, rugged— 
for long life, accurate service. 
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REID 


QUALITY TOOL-ROOM ACCESSORIES 








LONG SHANK 

; With Wrench Hexagon 

. PRONG 

SCALLOPED 
Made in above three types and a wide variety of sizes. Designed 
to improve appearance of product. Well proportioned with eye i R iz E ’ 
appeal. Fang of fine glen i. ag No sharp ° 
edges. an be suppliea drilled and tapped or drilled and reamed 
when desired. Low prices. al NEW 56 PG. 

so 

Get our low prices for plastic and steel ball handles, machine handles, CATALOG 
compression springs, etc. 


REID TOOL SUPPLY CO. 


AT MODERATE PRICES! 


CAST 


IRON KNOBS 























Muskegon Heights, Mich. 
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With DYKEM Stee! Blue § 


\DYKEM 


)) STEEL 


Popular package 
8-oz. can fitted 


BLUE 
brush for applying righ 


at bench; metal surfac 
ready for layout in a few min- 
utes. The dark blue background 
makes the scribed lines show up in 
sharp relief, prevents metal glare. 
Increases efficiency and accuracy. 


Write for sample on company letterhead 


THE DYKEM COMPANY 


23031 North llth St. « 





St. Lovis 6, Mo. 


CIRCLE INFORM-A-GRAM KEY NO. 1743 













TOOLING and PRODUCTION 


A New Recessing Tool with radia] 
action has just been made available 
for automatic screw machines by 
the American Cam Co., Bloomfield, 
Conn. The Amcan Model B recess. 
ing tool shown is cam actuated by 
the forward motion of the turret, 





thus eliminating the time usually 
required for the cross-slide to actu- 
ate the tool. The new tool will per- 
form either radial recessing, form 
recessing, or back end chamfering 
without a cross slide, or swing re- 
cessing from a cross slide without 
changes or adaptations. 

Circle Inform-A-Gram No. A43. 


Gearless Drill Heads. A new 800 
Series has been added to the line of 
standard gearless drill heads made 
by Zagar Tool, Inc., 2400 Lakeland 
Blvd., Cleveland 23, Ohio. The new 
drill heads have spindles up to 2%” 
in diameter to drill holes up to 1%” 
in diameter. A major advantage of 
these drill heads is they can drill 
holes as close as the sum of any two 
hole diameters; e.g., 14%” and ” 
holes can be spaced as close as 2”, 
Circle Inform-A-Gram No. A44, 


A New Bench Gage, Model 21, for 
the inspection of internal and ex- 
ternal threads has been introduced 
by the Bryant Chucking Grinder Co,, 
Springfield, Vt. The gage provides an 
accurate means of checking threads 





in all tolerance classes and in sizes 
ranging from 5/16” to 5” diameter 
for internal threads and No. 8 to 5” 
diameter for external threads. For 
detailed information write for Gage 
Bulletin No. 21, or—Circle No. A45. 
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2 Top Values 


for Small Work | 


IMPROVED 
SOUTH BEND 
7” SHAPER 





Only 7” bench shaper with pres- 
sure lubrication of ram dove- 
tail bearings, bull gear teeth and 
crank pin slide bearings—keeps 
wear to a minimum, helps ab- 
sorb shock of intermittent cuts. 
This precision shaper has speed, 
accuracy and handling ease to 
produce more and better work 
at lower cost. Write for Catalog 
5417. Factory price $551, less 
motor. 


9” PRECISION 
LATHES 


These popular lathes offer max- 
imum value for your equipment 
dollars. Their quality and con- 
struction will give long years 
of dependable, efficient service 
on close-tolerance machining of 
small parts. Factory prices from 
$211, less electrical equipment. 
Write for Catalog 5432. 85 other 
models and sizes to choose from 


to meet your needs. i 
SOUTH 
BEND | 
LATHE 
SOUTH BEND 22, 
INDIANA | 
> | 
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Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 1941 


&e still rising. Buy now before in- 
Greased costs necessitate higher prices. 








| erations. 


Vertical Turret Lathe. The Man- 
Au-Trol vertical turret lathe is fun- 
damentally a vertical turret lathe 
embodying new principles of control 
and operation. The machine pro- 
vides two manufacturing methods 
because it can be changed from au- 
tomatic to manual operation. Com- 
plete details are contained in an il- 
lustrated brochure available from 
The Bullard Co., Bridgeport 2, Conn. 
Circle Inform-A-Gram No. A46. 


Many Valuable Improvements 


| have been made to broaden the ap- 


plications of the Rotab, the modern 
new device that is calibrated for 
movement in all planes, to facilitate 
the numerous machining and the 
checking of radial and angular op- 
One of the new features 





is an optical micrometer with glass 
vernier reticle which permits direct 
reading to 5 seconds of an arc on a 
special graduated ring with clock- 
wise and counter-clockwise mark- 
ings from 0° to 360°. Further infor- 
mation is available from the Ma- 


| chine Products Corp., 6777 E. Mc- 
| Nichols Rd., Detroit 12, Mich. 
| Circle Inform-A-Gram No. A47. 


Spacing Comparator. A new low 


| cost portable spacing comparator that 


can be operated by both skilled and 
unskilled workers has been placed 
on the market by the Jerpbak-Bay- 
less Co., Solon Rd., Solon, Ohio. The 
unit accurately checks spacing on 








flat and circular thread rolling dies; | 

















thread chasers; circular and flat form 
tools; wheel crusher rolls; gear racks; 
and broaches to within 0.0001”. It 
may also be used to check spacing on 
aircraft parts such as turbine blades 
and may be used to check location 
of forms from their locating face sur- 
face. As a portable lead comparator, 
the unit is ideal for inspection use on 
all threaded products. 

Circle Inform-A-Gram No. A48. 











175 


DETERMINE 
SURFACE FINISH 


QUICKLY, 
ACCURATELY! 


I 


‘4 HSINI JOU ns 


pa ywuydWO ) 


=e 
x y- BOL 


MICROFINISH 
COMPARATOR 


Men responsible for finish, 
specify and control roughness with 
Electroformed pocket Comparators 
— the only inexpensive, uniform 
system of comparison. 

22 precision surfaces to A.S.A. 
Standard B46.2 


e@ Purchasing 
e@ Engineering 
e@ Inspection 
e@ Shop 
© Quality-Control 


Save time, reduce costly overfinish. 


@ Made of Corrosion Resistant nickel. 
e@ Convenient. 
e Complete with leather case. 


Write Dept. TP for literature and prices now. 


BAPTIST MACHINE CO 


36 LUDLOW STREET 


STAMFORD, CONN. 


CIRCLE INFORM-A-GRAM KEY NO. 1752 





ee 


MEW 


oa 

“3 LOW COST _ 
DEPENDABLE 
DIE STOP 


Danly Primary Stop > 
Ninh thc I} 
_Y| 

Durably made of quality stock . . . simple 

and easy to attach . . . can be fitted to any 

_die in 10 to 15 minutes. Adaptable to blank- 

ing, progressive or compound dies and can be 

; ~ used on strippers 5% inch thick and up. Works 

well on either right or left hand feeds—or with light or heavy 
material. Provides long, trouble- free performance. 


Automatic 5 





Pays for itself after a few short runs 





a~) 






































i Automatic Stop individually packed 
~ DP With Trip Spring and Mounting Screws... $2.50 each 
Primary Stop.............0.0..... ; ... $6.00 doz. 
(Discount for quantity orders) 
Automatic Stop Primary Stop 
Cat. No.} A{B|C 1D Cat.No.| A} B| C 
9-11-6 | 3%" | 5” 154" [3” 9-31-6 | M6" | 94" | 236" 
| 9-21-6 | 4"[ 6" [34° [4” 9-41-6 | 32" | 34" | 234" 
whe Specify right or left hand 9-51°6 | 4°16" 1296 

















For immediate delivery, specify size and mail orders to 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, I!linois 
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EVIN MICRO-DRILL PRESS 


FOR VERY SMALL HOLES DOWN TO .002 
















Designed to hold small 
drills in precision collets, 
thus overcoming the diffi- 
culty of making a drill run 
true as when held in a 
conventional drill chuck. 
Absence of a sliding quill 
guarantees maximum 
sensitivity with fingertip 
control. A mounted %” 
capacity chuck can also be 








Send for Catalog L describing Micro-Drili Press, 
full range of collet sizes, accessories and other precision tools 





LOUIS LEVIN & SON, INC., 782 E. PICO BLVD., LOS ANGELES 21, CALIF. 
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Proven by 15 years’ use by Leading Draftsmen and 
Designers for INKING and PENCIL DRAFTING 


A fine precision tool. Hair-line adjustment quickly made and maintained by 
spring-loaded knurled thumb rollers. No screws or clamps. Lead expeller for 
easy contro! of lead length. Slides instantly interchangeable to any beam length. 
Made of dized alumi inless satin finish. Beam lengths from 7” to 100’, 


Combination Square 


TRAMMEL HEADS 









Make Accurate Compass, 
Height Gage, Outside and Inside Calipers, 


Fits all Standard Combination Square Scales. 


Heads chrome plated, screw parts protected by cadmium 
plating, scriber points made of hardened tool steel. Perfect 
for work on wood, plastic, sheet metal, linoleum, die or 
tool layout. Hundreds of uses. Comes complete with plated 
heads, scriber points, pencil tips, special caliper points, 


$2.95 per Set; 6 Sets $17.00 
ENGINEERING RESEARCH ASSOCIATES, INC. 


3475 East Nine Mile Road Hazel Park, Michigan 














Corrects out-of-roundness, waviness, chatter .. . 
Generates diametric size within .0001” tolerance ... 
Hones all parts from 2” to 2/2” in diameter—re- 
gardless of length or material ... 

Can be used on any lathe, drill press, electric 
a 

Simple to set up and operate—no aligning, fix- 
turing or wheel dressing is necessary .. . 

Removes a few “tenths” or a few ‘“‘thousandths” 
stock in less time than it takes to re-center, indicate 
a part, and dress an abrasive wheel. 


Write to: 


MICROMATIC HONE CORPORATION 
8100 SCHOOLCRAFT © DETROIT 38, MICHIGAN 


Pendleton, Indiana ¢ Evanston, Illinois « Los Angeles 23, California 


Brantford, Ontario, Canada 
CIRCLE INFORM-A-GRAM KEY NO. 1764 
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A New Automatic Mill Control 
Unit that provides automatic correc- 
tion of thickness variations in ma- 
terials being rolled has been an- 
nounced by Pratt & Whitney, Divi- 





sion Niles-Bement-Pond Co., West 
Hartford, Conn. The unit has been 
designated Model “E” automatic mill 
gage control unit and is for use in 
conjunction with continuous mill 
gages. 

Circle Inform-A-Gram No. A49. 


Torque Thumb Screws in four 
styles and 21 sizes are now available 
from the Siewek Tool Co., 2862 E. 
Grand Blvd., Detroit 2, Mich. These 
screws can be disassembled for 
cleaning the area retaining the ball 
and spring which govern the torque 
action of the unit. Also there is no 
washer before the head of the screw 
which makes it possible to use pliers 
or a wrench to adjust the screw 
to one’s personal satisfaction. This 
makes for a true torque thumb 
screw. 

Circle Inform-A-Gram No. A50. 


Accessible Finger-Tip Speed Con- 
trol in the top cap assembly of the 


MOR 


Harden, heat treat, temper and anneal 
with one furnace .. the Johnson No. 706. 





Nu-Jett pencil-type grinder is a new 
feature recently incorporated in this | 
handy hand tool manufactured by the | 
Air Equipment Corp., 1355 Michigan 


| 
| 
| 
| 


St., Grand Rapids, Mich. The con- | 
trol is now a flush integral part of | 
the back cap assembly of the grinder. | 
This places the contro] within easy | 
reach of the thumb of the hand us- | 
ing the tool, or it may be conveni- | 
ently operated by the forefinger of | 
the other hand. 
Circle Inform-A-Gram No. A5l. 





JOH | 


Furnaces @ Burners @ 


Bites Like a Bear 800 Times an Hour 


The WiltOmatic “M M” Power Vise cuts loading time 80% and has a locking 
force of 9000 lbs. at normal air line pressure. This fast, strong, air powered 
hydraulic clamping means more production, less labor per piece on milling, 
drilling, grinding, shaping, broaching, and other machine applications. 
“M M” eliminates expensive tooling when specially shaped jaws are installed. 


ATTACH THIS AD TO YOUR LETTERHEAD AND MAIL TO US FOR A FREE 10 DAY TRIAL OR FREE LITERATURE! 


“The Finest Name In Vises” TP-10 


WILTON too urs. co., inc. 


925 WRIGHTWOOD AVE. e CHICAGO 14, ILLINOIS 
WILTON TOOL CANADA LTD. GUELPH, ONTARIO, CANADA 
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reXIBILITY 


SHOP 


Another in the Johnson line of dependable gas equip- 
ment has won its place in both large and small shops 
and plants. Operators like its easy adaptability. Six 
Johnson Direct Jet Bunsen Burners with individual shut 
off valves and pilot lights provide steady, easily control- 
led heat from 300 to 1850° F. Semi- muffled type with 
burners operating below Carbofrax hearth. Firebox: 7”x 
13x 16%". Also available bench style. Write for com- 
plete and factual information. 

A smaller version of this highly flexible furnace is the 
No. 654. Four burners deliver 300 to 1800° F. Firebox: 
5" x 734” x 13%". Available as pedestal or bench style. 

JOHNSON GAS APPLIANCE CO. 


575 E Avenue, N. W., °¢ Cedar Rapids, Iowa 









Johnson No. 706 Pedestal Style ........ ... $300.00 
ON See ern ae $275.00 

Johnson No. 654 Pedestal Style ............ $163.00 “ ae 
WOE SUMED. v.s.0c.0 SER eRe ke eed ou a $138.00 


Model No. 
706 


INDUSTRIAL GAS EQUIPMENT 


Torches @ Valves © Mixers © Blowers 
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Brinell Test 


large pieces fast—with 
this long stroke machine 


Large awkward castings, forgings or pipe 
are easily tested because the long stroke 
eliminates screw adjustment to work size. 
The hydraulic ram is controlled by a single 
lever. Large, stationary roller-type or flat 
table makes work handling simple, fits well 
into a conveyor line. 

Choice of plain Brinell machine or the direct 
reading machine (shown, model DHL), 
where dial at end of ram gives comparative 
hardness immediately. Larger and special 
machines may also be had. 


Write for more information 
on all our Brinell testing machines. 





DETROIT TESTING MACHINE COMPANY 


9386 Grinnell Ave., Detroit 13, Mich. 
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Over 85% of the torque wrenches 
used in industry are 


Does jobs no drill can do! 
up to 10 Times Faster 
than Boring! 





Sig WRENCHES 


_ Read by one Sound or nina 





* Felony herorate 


@ Practically Indestructible 


@ Faster—Easier to use 





Totally new—maximum rigidity, | 
no chatter! Roughs or finishes 
holes to exact size in FOR 
INGS, CASTINGS, BOILER 
PLATE, THIN STOCK, TUB.- | 
ING; CROWNED, CYLINDRI- | 
. CAL AND FLAT SURFACES. | 
; One of 3 blades is a/ways in | 
the cut on odd work shapes — | 
“ smooth action even on —— 
| tent cuts! Use new HOLE. 
; MAKERS in radial drills, acai 
presses, turret lathes, portable | 
electric or pneumatic drills, etc. | 
Excellent for trepanning and | 
rough — I.D.'s in Tubing, 
Castings, etc...a real production 

tool! 

Holes can’t drift, spindle can’t 
deflect —it’s piloted 2 ways! 
Cuts steels, plastics, transite, non 
“ ferrous metals, stainless steel, etc! 


| § ADJUSTABLE SIZES: Specify Straight Shank or 
M.T. 2. 3. 4. Other tapers on order. 
Models: | 102 203 | 304 | 405 | 506 
| Capacity:|1” to2”|2” to3”|3” to 4” |4” to5”|5” to 6” 
Order from your dealer or write for catalog! as 


ROBERT H. CLARK COMPANY 
9330 Santa Monica Bivd., Beverly Hills, Calif. 


@ Automatic Release 


@ All Capacities 


in inch grams...inch } i | 
ounces,..inch pounds [ As || 
..foot pounds | 


(All sizes from 


0-6000 ft. Ibs 


Every 
manufacturer, 
design and 
production man 
should have 
this val 
data. Sent upon 
request. 
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SPECIFY KASSON PRECISION 


COLLETS AND ATTACHMENTS 
ss cia Fcay eat 








KASSON DIE AND MOTOR CORP 


Ne ey 
LONG ISLAND “Cit? 1 N Y 1919 
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RAPID 
SET- UPS : e time and on the first try! 


with extreme accuracy—every 


Krookliel 


TOOL HOLDER 


One Brookfield Too! 
Holder = One Con- 
ventional Tool Holder 
+ Stock of at least 
100 Bushings. 


® Adjustable V Jaw 
@ Axially True Design 
© Bolanced-Pressure Locking 


in Essence: 
A Floating, 
Precision Vise 


No more fussing with bushings . . . just slip tool 
in jaw and tighten . . . run-out is less than .0001 
per inch . . . Brookfield Tool Holders guarantee 
clean, easy, solid set-ups every time and on the 
first try! Models available for nearly all auto- 
matic and hand screw machines, turret lathes, 
radial drills, etc. Also useful as Adjustable Steady 
Rest and Work-Holder. 
Write Dept. H. for descriptive brochure 


BROOKFIELD, INC. ,240 Cushing St 


toughton, 
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Large Parallel Blocks made of biack granite (diabase) 
are being produced by the Rahn Granite Surface Plate 
Co.. £28 N. Western Ave.. Davton 7. Ohio. These blocks 


f . a . 
are precision finished on top and bottom to a tolerance 
of 0.0001” for flatness and parallelism. I[llustrated is a 
block 24” x 36” x 20”, and weighing 1900 lbs. It is used 
as a riser block for a rotary table, to hold the table the 
required distance above the 6’ x 10’ granite surface plate. 
Circle Inform-A-Gram No. A52. 


A New & Unique Feature of this magnetic indicator 
base is the universal hoider which is designed to fit 
practically any of the test or dial type indicators. This 





7 ; ‘ 
combination tool, a powerful, permanent type Alnico 
magnet and detachable holder, is a product of the Su- 
perior Indicator Co., P. O. Box 734, Rochester 3, N. Y. 
Circle Inform-A-Gram No. A53. 


This Portable Compact Coolant System can be easily 
attached to drill press tables and other small machine 
tools and benches. sizes 13” x 6” x 6”. It is small in size, 
yet is powerful enough for any small machine tool op- 
eration. It has a flow adjustment from a trickle to full 




















Stream. The unit saves valuable floor space and can 
quickly be moved from one machine to another. Com- 
Plete specifications and description are contained in a 
bulletin on three model sizes that will be sent, upon re- 
quest, by Viking Industries, Rockford, Il. 

Circle Inform-A-Gram No. A54. 











For QUICK PRODUCTION CHECKING 
of Parts in Large or Small Quantities 





Other Geneva Precision Checking Instruments: 
TEST SETS for machinists, tool makers 
and inspectors 
DIAL INDICATORS 8 Models — .001” to .0001” 
Balanced and Continuous Dials 
MAGNETIC AND REGULAR BASE SETS 
DEPTH GAGES — BENCH GAGES 


Bs BENCH CENTER SETS 
Standard 
of 


16-page illustrated Catalog 106 sent FREE on request. 


CHICAGO DIAL 


INDICATOR CO. 
Dept. A, 180 N. Wacker Drive, Chicago, Ill. 
CIRCLE INFORM-A-GRAM KEY NO. 179! 


SAVING 


BUTTERFLY Bench-type precision ma- 
chines increase tool-and-die shop efficiency, 
because they save hand labor, and avoid tie- 
up of larger floor-type machines. Many jobs 
can be done faster on these small machines. 
BUTTERFLY PRECISION 

FILING AND SAWING MACHINE 
Eliminates costly hand filing, 
sawing and lapping on dies, 
gauges, tools. So smooth-run- 
ning that you can balance the 
flat end of a pencil on the table 
while machine is running. 


Accuracy 
since 1896 








FROM SMALL 
INVESTMENT 




















od ‘Butterfly 
as 
s in running as 


a butterfly in its flight 


BUTTERFLY 
PRECISION SURFACE GRINDER 
A dual-purpose machine. Rigid 
and powerful enough for dee 
roughing cuts, sensitive ahaa 
for fine grinding to highest ac- 
curacy. Dynamically-balanced 
spindle supported at both ends 
by duplex-mounted angular- 
contact ball bearings. 


Write for description, specifications and prices 
HARVEY MANUFACTURING CORP 
Subsidiary of GERMANOW-SIMON MACHINE CO., Inc 


386 St. Paul St., Rochester 3, N. Y. 
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WILDER 


small parts 
‘Comparator 
model C 






© Vertical Design 
© Erect Image 

© Eye Level Screen 
© Horizontal Stage 


An Entirely New Model Optical Comparator 
Designed for 100°o Production Inspection 













ACCURATE - FAST - INEXPENSIVE 
Promotes Inspection Economy 


if you manufacture mass produced parts that are now being inspected 
or should be inspected on an Optical Comparator, the new Small Parts 
Comparator will enable you to inspect them quickly, accurately and 
economically at a surprisingly low per-piece inspection cost. 


Write for Illustrated Folder—Code GINZE 


Geo. SCHERR OPTICAL TOOLS, Inc. 





200.-T LAFAYETTE STREET © NEW YORK 12, N.Y. 
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Deep Hole Drilling is Easier on a 
Turret Lathe Equipped with a 


LYNN RECIPROMATIC HYDRAULIC-DRIVE 


Chips are cleared by drill automatically withdrawing at inter- 
vals. Re-enters in rapid traverse to depth of cut. Deep holes are 
drilled faster, more accurately, with less effort. 








Apply reciprocating action to 
any, or all, turret stations— 
other stations are controlled 
by LYNN Recipromatic Hydravu- 
lic-Drive to make machining 
cycle completely aut ti 
You produce more pieces to 
closer tolerances with less work. 


Write TODAY for 
descriptive literature. 



























Other LYNN Products that increase 
production and lower costs include: 
Conversion Turrets—Self-Indexing 
Tool Posts—Slide Tools. 


A complete unit. Mounts on any 
ram type turret lathe. Setups are 
simple, accurate. Efficient on long 
or short runs. 








CIRCLE INFORM-A-GRAM KEY NO. 1803 




















TOOLING and PRODUCTION 


GENESEE 
Adjustable Hollow Mill 


There is a size and style Genesee for every 
hollow milling job. Standard sizes from O to 
2”, standard with straight or Morse Taper 
shanks carried in stock. 
@ Quick — easy adjustment e@ Let our Engineering De- 
e@ Simple sharpening method 
@ High speed steel —cast-alloy 
— Carbide tipped blades tool pr 


WRITE FOR CATALOG 54P 
GENESEE MANUFACTURING COMPANY 


566 HOLLENBECK ST. e ROCHESTER 21, N. Y 


partment solve your Pro- 


drcti hl 





Stable Hollow Mills » Facing and Counterboring Tools + Special Prod 
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CARBIDE-TIPPED 
SHELL TYPE EXPANSION REAMER* 


For maximum tool life with minimum tool servicing, put 
this Staples Shell Type Expansion Reamer on the job. 
Tool is returned to original diameter simply by driving 
the shell up the tapered arbor. Tool can be expanded 
many times without a regrind. To obtain a new tool, just 
order a new shell—a standard stock item. 


Standardize on Staples Carbide-Tipped Circular Cutting 
Tools. You'll get longer tool life—greater accuracy— 
finer hole finish—and spend less time on tool servicing. 
Staples is the quality name in carbide tool production. 
You’ll save money in the long run with Staples. 


*Patented. 

THE STAPLES TOOL COMPANY, Cincinnati 25, Ohio 
Distributors in Major Cities 

Staples CARBIDE-TIPPED CUTTING TOOL 


Expans 
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A Compact Precision Snap 
Gage with a fully adjustable 
put rigid large bearing sur- 
face backstop for fast, ac- 
curate comparison between 
workpiece and specification, 
a product of the Chicago 
Dial Indicator Co., Dept. A, 
180 N. Wacker Dr., Chicago, 
Ill. Literature available. 
Inform-A-Gram No. A55. 





“Low Silhouette’ & “Complete Clearance” are the 
two big features of the new Destaco Model 507 toggle 
clamps which has been brought out by the Detroit 
Stamping Co., 350 Midland Ave., Detroit 3, Mich. Spe- 





cially designed to “hug the fixture” and with a “flop- 
over action” which flicks the spindle and holding bar 
completely away from the working surface, the low 
silhouette of these clamps brings new ease and conveni- 
ence of work insertion and removal. 

Circle Inform-A-Gram No. AS56. 


A Series of Adjustable Air 
Bore Gage Checks that have 
a measuring capacity from 
1%” to 8” with just four 
sizes, is now available from 
the Federal Products Corp., 
1144 Eddy St., Providence 1, 
R. I. This series brings 
the sensitive accuracy and 
high magnification of the 
air measuring system to 
small production runs at 
reasonable costs. For fur- 
ther information write di- 
rect to the company, or— 
Inform-A-Gram No. A57 





Metal, Plastic, Ceramic and Quartz Surfaces can be 
checked with a new portable hardness testing laboratory 
weighing less than 15 lbs. The unique testing kit de- 
signed by the Peabody Industrial Co., 2832 E. Grand 








Blvd., Detroit, Mich., includes two 7-oz instruments, one 
for testing steel] in the hard range, incorporating both 
Rockwell C and Brinell 3000 Kg, equivalents. The non- 
ferrous instrument has the Rockwell B and 500 Kg 
Brinell scales. A brochure containing complete details 
is available Circle Inform-A-Gram No. A58. 











let Us 
Prove... 


better, faster 
production 












at lower cost 


Precise 
concentricity 
tor long tool life 
and smooth cut 





High polish Improved 
promotes rake angles 
chip flow for minimum 


loading 


job-engineered, master-machined 








— Choose FORD — 


HSS GROUND CUTTERS 


The superior performance of FORD HSS 
Ground Cutters has been proven in on-the-job 
tests in countless applications, on ferrous or 
non-ferrous materials. If faster, better pro- 
duction at lower cost is your goal, get the 


facts’ on FORD. 
FORD -- the complete Une! 


HSS ground cutters, rotary files, countersinks 
CARBIDE cutters, end mills, grinding burs 


aa Complete Detatls, 
a) Operating Data 


All specifications plus inform- 

\, ative operational data on more 
than 300 FORD rotary tools 
contained in new FORD Catalogue 
No. 207. Write for yours! 





FORD regrinding service adds tool life, reduces tool costs! 


M. A. FORD MFG. CO., INC. 


Pioneers in rotary tools for more than 30 years 
DAVENPORT 1, IOWA 
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NEW ADJUSTABLE DRILL JIG 


eliminates layout; cuts drilling time 


Used for drilling holes 
through round stock and 
hex stock from %” to 2” 
and cap screws from %” 
to 144”, the new Mathewson 
Adjustable Drill Jig elim- 
inates layout and can cut 
drilling time on small lots 
to a fraction. And it elim- 
inates the costs of special 
jigs for larger quantities. 
Holes for cotter pins, set 
screws, drive pins for bay- 
onet joints, oil holes in 
tubular sections, and wiring 
holes in cap screws, are 


all typical of the operation that can be done more eco- 
nomically with this jig. Hole diameters range from .052” 
to .531”, using your A.S.A. standard slip bushings. The 
hardened V-block has two 60-degree V’s for centering 
round or hexagonal stock, one for 4%” to 21/32” diameter, 
one for 21/32” to 2” diameter. Adjustable stop for locating 
work longitudinally for drilling any distance from end, may 
be used on either side. Adjustable bushing carriers hold 
slip bushings and clamp work securely. Jig highly success- 
ful in permitting use of inexperienced drill operators. For 
circular write to: Mathewson Machine Works, 38 Hancock 


St., Quincy, Mass. 
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NOW on are SCALE and VERNIER 


with the 


FOSTER uciGHt GAUGE 


STAINLESS 





No more squinting, tilting to avoid reflection, mag- 
nifying- — reading, causing undue eye-strain. 













Vernier is 1.225 or twice that of 
ordinary gauges. 


Write today for complete litera- 
ture on the amazing FOSTER 
Height Gauge which will elimi- 
nate errors and increase read- 
ing-facility. 

@ Stainless Scale, Chrome-Plated. 


@ Extra Long Stainless Vernier, 
Chrome-Plated. 


e Stand-out Numbers and Divisions. 
© Chrome-Satin Finish Graduations. 


Sizes: 12" to 48” 


FOSTER 


SUPPLIES COMPANY 


6122 Milwaukee Avenue 
Chicago 30, Ill 
Tel.: NEwcastle 1-8888 
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. Statistical Analyzer, from page 68 


Application of the Analyzer 

Some typical uses for which this equipment 

is intended are listed below: 

1. Process Control. Continuous quality in- 
formation on important characteristics can 
be made available to production, inspec- 
tion and engineering personnel who can 
initiate correction before costly scrap is 
created. 


2. Learning more about our product. Because 
of the high cost of gathering and analyz- 
ing quality data in the past we have 
largely neglected it. Now it is possible 
to learn much more about our manufactur- 
ing processes. The effect of changes in 
materials, processes, machines, time, per- 
sonnel, can now be demonstrated dramati- 
cally. This will form the basis of cost 
reductions through better understanding. 


3. Automation. Industry is moving toward 
the automatic production and inspection 
of parts in one continuous flow. The Sta- 
tistical Analyzer is a logical link in this 
important development; it provides the 
quality history. . . while that history is 
being made. 

4. Quality Level Certification. Certifying 
the quality of our products is becoming 
the accepted pattern of the day. Manu- 
facturers record the quality history of the 
most important characteristics of their 
products and send this along with the 
shipment. The Analyzer now permits the 
automatic recording of this essential in- 
formation in a universally useful form. 

Applications of this equipment are too nu- 

merous to mention in detail. No doubt the 
reader will see possibilities in his own field 
where the Statistical Analyzer will perform a 
__ Valuable service. 








NOT THIS. . . But This 


When 
Your 
Punch 
Press 
Operators 


Use SAFEED patented 












TRBVENTS dg har 

Saves Glove Costs. 

ferrous, non- areas “i 
‘aster. 


FULLY GUARANTEED 
Write Today! Affiliated Machine & Tool Company 
Early Delivery 260 West St., New York 13, N. Y. CAnal 6-499 
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Drill Hardened Steels 
without Annealing — 


USE 
The New 
IMPROVED 
“HARDSTEEL” 





With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 

“HARDSTEEL” Drills fit standard drill presses. They 
save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 
Write for a copy of the “HARDSTEEL” Operators 


Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 





Also makers of — 
BLACK DRILLING 
UNITS — AUTOMATIC, 
SELF-CONTAINED — 
FOR COST-CUTTING 
PRODUCTION ON 
ALL MATERIALS 


Write for information 


You Harden it—We'll Drill It— 
With “HARDSTEEL” 


BLACK DRILL COMPANY, INC. 


1368 East 222nd St.* Cleveland 17, Ohio 
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HACK SAWS — BAND SAWS <Sifi> 





1. HIGH SPEED STEEL 
2. FLEXIBLE— TOUGH 


3. SAFE—SHATTER- 
PROOF 


4. MEETS EVERY 
SHOP TEST 


5. FOR ALL-PURPOSE 
CUTTING 











W. O. BARNES CO., INC. 


DETROIT 12, MICH. 


1287 TERMINAL AVE., 
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This new instrument is easily 
attached to a surface grinder for 
simultaneous finish-grinding and 
inspection... for uninterrupted 
production of flat and circular 





..eis GRINDER MOUNTED 


or for ‘‘Bench” Use 


FEATURES: Dual purpose. . . 
grinder-mounted or for bench 
use; Higher production; Greater 
convenience; Lower costs (lower 
first investment and continual 


form tools. production savings!). 


PORTMAN 
INSTRUMENT CO., INC. 
Town Dock Rd. * New Rochelle, N. Y. 


Accuracy of configuration may 
be checked constantly and with- 
out loss of time. It can also be 
used on the “‘bench” as a regular 
Precision Optical Projector. 








Booklet OFG-200 sent free on request. 


\. 
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YOUR HOLE ACCURACY PROBLEM 


“—— Plocbcrg 


PRECISION PIN GAGES 


Please send Horberg Pin Gage Catalog to 


NAME 


TITLE 
(Please attach to company letterhead) 
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FREE COPY OF 


Write for your free copy of “FRICTION SAWING” and get hep 
to the fact you can save thousands of dollars and much valuable 


“FRICTION SAWING” 





time by friction sawing with Tannewitz High Speed Band 
Saws: Sheets of both hard and soft steel, formed or flat; 
|| trimming of malleable and steel castings; 1” armorplate 
} and other materials. Write for the “FRICTION SAWING 
BOOKLET”, right NOW! 


= GL-6-1729 





SAWING MACHINERY SPECIALISTS 


The TANNEWITZ WORKS wrecnre an 
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IN 11 SIZES 
No. 6 te 1” 
N.C. In all 
S. A. E. sizes. 
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HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in ‘“‘wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker’s tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and weench 
—no other tools needed. Get more work now—save money tool “ 


HEIMANN MFG.,CO. @ URBANA, OHIO 




















TOOLING AND 


PRODUCTION 





Ohio 








DRESEL-BETZ CO. 
Belleville, Il. 


Designers and Manufacturers of Tools. 
Dies, Jigs, Fixtures, Metal Stampings. 





Michigan 


CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave., Cleveland, Ohio. 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 


THE INDUSTRIAL MACHINE Co. 


1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 














DAVIS TOOL and ENGINEERING CoO. 


19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 








New York 


GENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 
WO 1-4736 


Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 


KIFFER TOOL & DIE CO. 


5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special a Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 

















AMERICAN MEASURING 
INSTRUMENTS CORP. 

The — Bidg.. 7 -25 44th Ave., Long 
Island Y 


City 1. N . Jigs, fixtures, 
gages. dies. precision Parts 





H & P DIE STAMPING CO. 
13947 Triskett Rd. Cleveland 11, Ohic 
PRECISION DIES, JIGS & 
FIXTURES 
Quality Stampings 
Bus & Trailer Parts 


NOBLE & STANTON, INC. 


998 Broadway, Bedford, Ohio, Bedford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEn- 
Garsen 1-8644. External Cylindrical 

—— Machines, Special Machinery, 
Too Dies, Jigs, Fixtures. 
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. Precision Manufacture, from page 65 
inspection. In Figure 12, the visual inspection 
standard for ball retainers shows precisely 
what the inspector must look for in four dif- 
ferent areas of concern. 


Frequency Distributions in Final Inspection 

The histographic frequency distribution in 
Figure 13 represents a test for concentricity of 
standard ABEC Class #5 ball bearing on a 
gage similar to that in Figure 10. This fre- 
quency distribution serves as a final inspection 
record of the quality level of the lot. Review 
of such tests by the Quality Control Depart- 
ment aids determinations of the optimum 
sample size. In addition, the bearing user may 
request and receive copies of such frequency 
distributions for correlation with their receiv- 
ing inspection reports. 

An extremely important activity in the 
quality control program is the continuing re- 
porting of the quality level achieved to all 
persons in the plant. Three Weekly Graphic 
Analyses, for (1) assembled bearings, (2) inner 
rings and (3) outer rings, are posted perma- 
nently at various points in the plant to inform 
all personnel of the week’s quality achieve- 
ment. In addition, each Weekly Graphic 
Analysis, like that for assembled bearings in 
Figure 14, is officially turned in to management 
to present the overall quality control picture 
and the reasons for rejection or rework. In 
Figure 15, the curves for Percentage of De- 
fective and Rejected Inners & Outers, covering 
a period of 18 months, are maintained con- 
tinuously and also displayed in a prominent 
location along with a similar curve for assem- 
bled bearings. 


Result of the Quality Control Program 

In brief, the results of the quality control 
program at Miniature Precision Bearings, Inc. 
are: 

1. Reduced rejection rate (including scrap 
and rework) — down from 38% of pro- 
duction to about 2% in 34 months. 

2. Inspection costs cut — inspection person- 
nel reduced from 30 to 12 while handling 
greater volume with greater reliability. 

3. Manufacturing costs cut 40%. 

4. Improved employee relations — pride in 

workmanship and in the higher overall 

quality level is very strong. The greater 
productivity of production personnel has 
resulted in a higher wage level. 
5. Improved customer relations — better 
service and delivery and availability of 
formal quality records are major factors. 
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Assembly and Production 
Costs with “CHICAGO” 
| Standard Threaded Products 
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For whatever purpose, production or main- 

tenance, “‘Chicago’”’ Threaded Products 
for 82 years have been precision made to assemble faster 
with less “‘on the job” trouble. 

Specify standard sizes for faster deliveries, greater 
savings over “‘specials’’ and less downtime. Our more 
complete stocks mean “at once” shipments when you 
need them—no production delays—no maintenance 
“shut downs’’—no large inventories necessary. 

The “Chicago”’ line of threaded products is a complete 
line, available from the stocks of your service-conscious 
Industrial Supply dealer—in bulk or in packages for 
original equipment or replacement. Ask him for samples 
—he will gladly supply them. 


This new 36-page catalog tells the whole 
story of the “Chicago” complete line of 
threaded products. Ask for your copy 
today. 





All “Chicago” Screw Products come 
packed in strong, easier-to-see packages. 
Color coded labels mean faster selection, 
greater savings of time in your stock- 
rooms. 


' Keres eel 
# 
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f HIGHLIGHTS OF THE CHICAGO LINE: 


* High Carbon Heat Treated Cap Screws give 
added wearing qualities due to uniform hardness 

; through entire thread structure. Ideal for all 

iy heavy-duty equipment. 

|, * Larger size Hexagon Head Cap Screws than 
normally stocked are available for immediate 
shipment. 


x Anti-corrosive ‘‘Chicago”’ stainless steel and brass 
fasteners in a large range of sizes and styles 
available for im- 
mediate shipment. 











7“ze CHICAGO 


Tt « 4 EW Cc @ MPAN bf lee w, Weshhagien disieel 


Bellwood, Illinois 


“SAFETY PLUS” Socket Set Screws, alloy and stainless « Socket Head Cap Screws, alloy 
and stainless, Flat Head, alloy ¢ Socket Head Stripper Bolts « Socket Pipe Plugs e Square 
Head Dog Point Set Screws « Socket Keys and Key Kits « “CHICAGO” Hexagon Head 
Cap Screws, bright, heat treated, stainless and brass « Square Head and Headless Set 
Screws « Fillister and Flat Head Cap Screws « Milled Steel Studs « Hexagon Nuts, steel 
and brass « Castle Nuts ¢ Taper Pins 
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SURE LOCK 
FIXTURE KEYS 


New development is big hit! 
Saves time, trouble, money! 
An exclusive Standard Part! 


SAVE ATLEAST Eliminate Milled Keyways Entirely 
$92 = with SURE LOCK FIXTURE KEYS 











































































8 SURE LOCK—the new, exclusive develop- SURE LOCK KEYS are instantly inter- 
Nore = ment in fixture keys, is meeting with wide changeable. Key can be locked from top 
on every milling fixture s success throughout the country. Some or bottom as desired. When locked from 
manufacturers are ordering them by the the top aut tic alig t is d. 
> hundreds because...every fixture is imme- Many other important advantages. Write 
with SURE LOCK KEYS * diately available to every machine regard- today for bulletin and prices. All sizes 
less of T slot or size. in stock. 
COST BREAKDOWN 
Old Fashioned Method {C - . . itd 
2 Milled keyways at prevailing (Esl) //, ] V 
I cn cssnesemenriianed $15.00 \ / / / J 
Drill and tap for 2 — 1/," screws ...... 3.00 / y VA J 
2 — Std. Fixure Keys @ 75¢ ............ 1.50 [LLL 
2 — Yq" Cop Screws @ 6G veccccnmee 12 
$19.62 
e FROM THE TOP FROM THE BOTTOM 

















ggg oe WRITE FOR SURE LOCK KEY BULLETIN 


Drill and Ream while on Jig Borer 
Soe A Rpts tl $4.00 | We Offer Over 500 Tool Components 


2 — "Vie" SURE LOCK KEYS @ $2.85. 5.70 |. Ask for 66 Page Complete Catalog 
ROU COIN isicicnsscsSciocccteecsescsasasscitant 








Old Fashioned Cost Method .......... $19.62 Manufacturers of GENUINE NOBLE & STANTON Parts 
New SURE LOCK Method ......... 9.70 ee ee oe AUTOMATION 


neem at 6STANDARD PARTS CO. 


YOU ENJOY AN APPROXIMATE $9.92 
1002 BROADW ° 
SAVING ON EVERY MILL FIXTURE , o “ Oro” 
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LUDLUM TOOL STEELS are clearly marked 
you can’t mix up grades in your stock 


for SO 


Production Men Only 
“TOOL STEEL HANDBOOK” 


We say “production men only” because 
this is a work book, not a picture book. 
It’s a case-bound volume of 196 pages, 
packed full of technical data on the analyses, 
uses, handling and shop treatment of all 
tades of A-L Tool and Die Steels. Sent 
tee, but ask for it on your company 
letterhead, please. 


Address Dept. TP-58 


“What's that piece?” “Are you 
sure?’ . . . In anybody’s toolroom or 
stock racks, the best inventory or ma- 
terial identification system is apt to go 
haywire once in a while—and some- 
times with grievous results. 

But not when you're using tool steel 
grades produced by A-L! Each length of 
Ludlum Tool Steel is clearly marked 
with its grade name every few inches 
the entire length of the bar—stencilled 
in such a manner that the marking 


stays bright and clear, and can’t be 
blurred or wiped off in handling. 
Even a small crop end on a machine 
bench is readily identifiable—you can’t 
go wrong. And that’s only a small part 
of the benefit you can realize by using 
Ludlum Tool Steels—available from 
stocks coast to coast. Let our Metal- 
lurgical Service go to bat on some of 
your tougher tool steel problems. 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 


Allegheny L Ludlum 
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Since 1854 
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—_— STAMPINGS ---SHORT RUNS—— 


oO. 4H 


A dependable service for small quantity requirements for new 
developments and production up to 50,000 pieces. QUICK DE- 
LIVERY — ACCURACY — backed by 23 years’ experience. 


Linden 3-410 SMALL LOT STAMPING CO. 


1025 W. Blancke St. “Dedicated to Short Runs” 


. .» Month’s Talk, from page 112 - 
problem was not too difficult to 
control, particularly if operator 
attention to a degree was avail- 
able. We replaced a stationary 
half-nut for the feed screw by a 
rotary full nut. Rotation of this 
nut could be imparted by gearing 
and picker-pawl designs so that, 
for a given downfeed of the 
traversing diamond in the tru- 





Linden, New Jersey 
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Fig. 8. Application of mechanism 
shown in Figure 7. 


ing-device operation, an equal 
increment of advance of the 
wheel slide could be made with- 
out disturbing the wheel-feed in- 
dex. A schematic diagram of 
this is given in Figure 7, and 
externally illustrated in Figure 
8. 

















Steadyrests. An operator us- - 


EMCO “Ww”, 
5-ton bench 
type; also 


“X”, 10-ton. 
Both sizes 
also stand- 
mounted. 
With or 
without mo- 
tor drive. 


EMCO 


punching, 


curacy, 


larger EMCO | 24 








Power Punch Presses 
Are Speedy and Safe 


Versatile EMCO presses excel for 
stenciling and 
riveting metal, leather, plastics and 
other non-metallic materials. Up to 
300 operations per minute. “Big ma- 
chine” speed, strength. a ae a oe 

- - feni- 








SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '!/. H.P. Heavy Duty 
Motor and automatic band tension 





since 1921. 





proof; simple design—easy to operate. 
OS in money-mak- } 
ing use testify to Klaas dependability 
Two practical sizes. 


ASK FOR OUR BULLETIN “T-10” 


KLAAS MACHINE & MFG. CO. 
4312 East 49th St., Cleveland 25, Ohio 


— KLAAS BUILT — 


Thousands of EMC 


control. Nothing like it for finish 
ing metals, plastics, wood, fibre, ete. 


WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, N.Y 
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ually provides his skill in control 
of straightness and roundness 
through his manual operation of 
steadyrests. Designs have been 
made successfully incorporating 
automatic rotation of the shoe- 
adjusting screws. Some of these 
have been by clock spring-type 
device and others by hydraulic 
piston operating through rack- 
and-pinion train to rotate the 
adjusting screw. These devices 
include automatic retraction and 
cocking of the rotating device all 
associated in the cycle of the 
grinder operation, permitting the 
steadyrest to come into position 
of engagement with the work 
only after the grinding wheel has 
accomplished a degree of round- 
ing up the work. 


Wheel-Wear Problem. The ef- 
fect in grinding brought about by 
the constantly changing wheel 
diameter as the wheel is used 
normally has offered no difficul- 
ties when an operator is present 
and can make changes to com- 
pensate. In the process of de- 
signing to transfer his skill into 
the machine, we must give 
thought to this wheel-wear prob- 

. «. Continued on page 190 
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STOP 


WASTING | 
DRILLS! 7 


FREE BOOKLET... 


shows how to prevent excessive drill breakage, vastly 
prolong drill life . . . and eliminate time wasted by val- 
uable skilled mechanics grinding drills! 

Black Diamond’s “Positive Positioning” feature positions 
drill to exact twist you want... automatically. Now anyone 
can sharpen and web-thin with scientific accuracy ... on 
a Black Diamond Drill Grinder! 


Write Today! 
Saw & 75 North Ave. 


Machine Works Natick, Mass. 
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Cut Job Costs 
With GieSheod Saw and File 


Trade Mark 





DEPENDABLE PNEUMATIC POWER SAW AND FILE 


Dependable Pneumatic Power Saw and File Fully portable—perfectly 
balanced—Weight: 3!/, pounds—Operating speed and cutting stroke 
easily adjustable—Nothing like it for key hole, dead-end, and scroll 
cutting in iron, steel, aluminum, copper, plastics, brass, wood hard 
fibre and other materials—Speeds any aircraft maintenance manufac- 
turing or repair job requiring fast, accurate cutting or filing. Opens 
wooden boxes and crates and saves boxes, labor, material, and con- 
tents. File can be inserted in chuck instead of saw blade for filing 
operations—Only two moving parts guarantee long life—Fully war- 
ranted—Retails for $49.50—Immediate deliveries. 


For literature write 


AIR SPEED TOOL CO. 


DEPT. TP-10 
1502 W. Slauson Ave., Los Angeles 47, Calif. 
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Solves any 
eyeleting 
problem! 





Model NR 
Bench Type (illustrated) 

Stroke 2%". Depth of throat (end 
ram to frame) 7%". Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 

Model XNR same as above for 


hand-feed staking operations, 11/2 
& 2 ton capacity. 












AUTOMATIC 


EYELET ATTACHING 
MACHINERY 





Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 
eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 


Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 
with eyelet setting data — 
Bulletin M- 79 


EDWARD SEGAL « 72 SPRING STREET « NEW YORK 12, N. Y. 


EDWARD SEGAL EYELET ATTACHING MACHINERY 
HOPPERS AND FEEDING DEVICES 


SPECIAL 
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NEW ...... FIRST BOOK 
really for BEGINNERS 


ELEMENTARY 
TOOL 
DESIGN 


Now ... @ book on tool design, written for 
beginners, based on the assumption that the 
reader has a knowledge only of mechanical 
drawing and machine shop practice. Never 
before has such a book been available. Many 
reference books can be obtained, but they confuse the student until he 
has learned the fundamentals, purposes, procedure and technique as a 
whole. This book fills the needs of BEGINNERS. 

Written progressively with technical discussions avoided . . . drawings 
and photos selected to explain and emphasize the material covered .. . 
questions and practical problems chosen to provoke thought and stimu- 
late design qualities. 

A large West Coast company writes, . a truly basic text with a 
good genera! coverage of the standards and practices throughout the 





" 


industry . . . we plan to make use of this book in connection with our 
apprentice training." EXAMINE A COPY—SEE FOR YOURSELF. By 
Elmer Benson—Book No. | in coupon $4.76 
PROBLEMS IN BLUEPRINT READING 

Castle—No. 2 in coupon $1.60 
SHEET-METAL PATTERN DRAFTING AND SHOP PROBLEMS 
Daugherty—No. 3 in coupon $2.48 
AIRCRAFT MECHANICS HANDBOOK 

Van Winkle—No. 4 in coupon $4.50 
FUNDAMENTALS OF SOFT SOLDERING 

Yerkow—No. 5 in coupon ; see 2.50 
PRINCIPLES OF TRADE AND INDUSTRIAL TEACHING 

Selvidge and Fryklund—No. 6 in coupon $4.50 
HOW TO TEACH A TRADE 

Selvidge—No. 7 in coupon . " $2.50 








ae ae ae es ee ee ee ee ae ee oe oe oa oe ee ew ew ewan a 
CHAS. A. BENNETT CO., Inc. 
9214 Duroc Bidg., Peoria, Ill. 

Send book(s) encircled | 234567 








| rT] $____._._____ enclosed. () Send C.0.D. [ Send for exam. | 
| | ee l 
j Address — oes ockabaneel 
| City opt tig! BS ee te RS Sis ree eae 
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Investment 





Faster & Better 
Production! 


sia ss ~ lead - 


: 3 3} 





Stainless Window Trim for Automotive Industry 


BARTH BUILT DIES 
NOTCH * PIERCE « TRIM 


CONSULT A BARTH SALES ENGINEER 


ri, BARTH cence 


Serves the Nation + 12650 ENE Cosanaiion- ROAD + CLEVELAND 30, OHIO 















MANUFACTURING - 


+ 4105 + FIXTURES « SPECIAL MACHI 


- ENGINEERING 


+ AUTOMATION «+ SERVO MECHANISMS - T 
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- Month’s Talk, from page 188 

lem. Use of a_ variable-speed 
driving unit will permit intro. 
ducing a possible spindle-speed 
change, and if controlled in a rate 
of change related to the wheel- 
diameter change, a constant 
peripheral speed of the grinding. 
wheel face will be available. 
Rheostat controlled d-c motors 
with cam control of the rheostat 
actuated by change in position of 
the wheel slide is one method. 
Others use electronic controls 
and relatively simple frictional 
contact drives having the driving 
member a constant peripheral- 
speed unit always in contact with 
the wheel. 


| Approaching The Automatic 

| As we approach a grinding-ma- 
chine design, having transferred 
into its operation the skills of an 
operator, we recognize the im- 
portance of careful judgment of 
progressive accumulation of er- 
rors. Temperature changes, me- 
chanical tolerances of gears and 
feed screws, way fits, lubrication 
variances, diamond wear, and so 
on, must not be disregarded. 

It is when these various me- 
chanisms are tied together by 
some form of automatic control 
that we are faced with the design 
attempting to equal the sense of 
the human in the ability to feel, 
see, and judge when to make the 
adjustments. 

A recently designed fully auto- 
matic large grinding machine 
gave us all these basic problems 
to consider. A solution was de- 
veloped around the fundamental 
desire that the workpiece being 
produced automatically must be 
the controlling element if a satis- 
factory product was to be the 
result. 

It is recognized that design to 
solve only a specific requirement 
is not wise. Throughout the study 
of each component-mechanism 
design, it is imperative to build 
in selectable adjustments. 

Provision in design for choice 
of adjustments makes it possible 
to adjust the ultimate perfor- 
mance of the machine to do the 
job assigned to it in a most prac- 
tical productive and quality 
form. 


Conclusion 
We recognize the true impor- 
tance of the marvelous machine 
which we call man, and that to 
replace him by mechanism de- 
- Continued on page 192 
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A Personal message to TOOLING and PRODUCTION 


readers from the Publisher: 






Dear Reader, 


Our advertisers tell us that their advertisements 
in TOOLING and PRODUCTION are extraordi- 


narily effective. 


This is evident to us because in 1953 we for- 
warded to manufacturers of products, both ad- 
vertised and editorially described, over 100,000 
individual product inquiries, and for the first six 
months of 1954 this rate has been maintained. 


This showing has been possible because of the 
interest of you, our readers, in our editorial and 
advertising content. We are grateful to you and 
assure you of a continuance of the high standard 
of editorial articles in every issue. We invite 
your suggestions and comments. 


Contributions describing the use of interesting 
tooling, machine tools, production equipment 
and out-of-the-ordinary processes will be wel- 
come and paid for. 

Cordially, 


Publisher 











For Further Information, Write 


LUCAS TOTE PANS 


HELP SOLVE PRODUCTION PROBLEMS ! 


Lucas Tote Pans are built for long wear and ease 
of handling. Designed for every shop use—storing 
materials, holding parts for convenient handling 
by machine operators and at assembly lines, Lucas 
Tote Pans are available in nesting type, stacking 
type, straight side and assembly or bench pans. 
Lengths from 10” to 32”, widths from 5” to 23” 
in standard sizes. Other sizes made to your speci- 
fications. 


. a LUCAS & SON, INC. Bridgeport 5P, Conn. Tel. CLearwater 9-3393 
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Ask your dealer, or write 





precision PLUS! .. . HTALON No 17 


LESS STEEL super-caliper. Wide, hand-fitted Vernier slide 
is smooth operating, easy to read. English or English & 
Metric graduations. In rich wood contour case. 


ALINA CORPORATION e 40! BROADWAY, NEW YORK 13, N. Y. 


MATT 


an oe - if 
Brite aaa er toil 





$21.95 


F.0.B., N.Y 














MACHIME KANDLES 
HANDLES 


Specify Tomco 


for long lasting 
mmm dependability 

A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 


made from stock of standard items. Speci- 
alty items are made to your specifications. 










placement parts Torr 
Ornr1CO0 

look to Tomco PRODUCTS CO 

for quality and 

service. 1623 DOUGLAS AVE. 


RACINE, WISCONSIN 


Blank or Machined—from stock 
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Accurately sharpens 
| CARBIDE TOOLS 


BALDOR Grinder No. 500 — Built es- 
pecially for sharpening carbide tools 
quichly and accurately. 

Reversible 44 hop. capacitor type motor, 
4450 rpm; heavy shaft, large ball-bear- 
inge Dynamically balanced armature. 
Motor withstands repeated over-loads, 
lrotractor at each end of grinder; water 
pot and pans, moveable light, guards 
and tool rest tables 


Complete, as shown 
49.20 

ASK FOR 

BULLETIN 321-J 


BALDOR ELECTRIC CO. 


4369 Duncan Ave. 
8T. LOUIS 10, MO. 


GRINDERS | 
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. . » Month’s Talk, from page 190 
sign within a machine a consid- 
erable investment in design and ( 
mechanism will be required. Ac. 
cordingly it may be deduced 
that there must be some point 
where there is an economical ad. 
vantage to stop the design efforts 
directed towards the completely 
automatic machine. However, 
each job has its own conditions 
and there are cases where it is 
economical to expend the efforts 
and funds which result in a ma- 
chine which has built into it as 
much of man as is possible. A 
machine which is automatic re- 
quires careful attention to design 
details which not only keeps it 
productive, but also keeps it pro- c 
ducing acceptable first-quality a 
work with a minimum of down- h 
time for control of expensive b 
maintenance. a 
Progressive transfer of skills 
from operator to machine has 
been in progress over the past 
years and today we are experi- 
encing the possibilities which 
modern industry expects, partic- 
ularly as the automatic machine 
or “Automation” is demanded. 
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DUPLICATING PARTS 
& DIES MADE EASY _ 


Lower rated, semi-skilled opera- E 
tors are now able to accurately re- 
produce dies and production parts 
from plaster models and metal tem- 
plates thanks to the “Duplimatic,” an 
electrically controlled, hydraulically 
operated contour machining duplica- 





—— 





ae. 


tor. This unit attaches to practically 
any machine tool and controls ma- ( 
chine movements automatically. ¢ 

Tracer Control Co., 595 E. 10 Mile 
Rd., Hazel Park, Mich., has purchased 
complete rights to this duplicating 
device from Lodge and Shipley Co., 
for whom they were previously na- 
tional distributors. 

Tracer Control, also, has incorpo- ¢ 
rated several improvements in the 
design of the duplicator, making it 
completely flexible. Setup and dis- 
mounting is now a matter of minutes, 
and when connected, the duplicator 
does not interfere with conventional 
use of the machine. Circle No. D2. 
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+» CLAN 


for All Your “Rockwell Testing” Needs 


CLARK Diamond Cone Penetrators 
are exactly right for your ‘‘Rock- 
well” hardness tester, whether or 
not it bears the CLARK name. 
Every step in their manufacture, 
from careful diamond selection to 
expert lapping, leads to a precision 
product that will give you precision 
results. Yet CLARK Diamond Pene- 
trators cost surprisingly little. 

e 
CLARK Steel Ball Penetrators, for _ 
accurate “Rockwell testing” of un- | 
hardened steel, cast iron, brass, | 
bronze, and similar materials, aré 
available in all standard sizes. 


* 
CLARK Test Blocks, in various 2 
hardness grades, provide a quick, 2 
sure, and simple method of check- & . , 
ing the accuracy of your “Rockwell” : 
type hardness tester. al Feimenpe See 


Write today for descriptions 
and prices. 


CLARK INSTRUMENT, INC. 


10208 Ford Road e Dearborn, Mich., U.S.A. 
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EQUIPMENT LASTS LONGER 
--»- PERFORMS BETTER... 
when the 


ARIDIFIER 


SCRUBS, CLEANS AND DRIES 
On Air and Gas Lines 


LASTS LONGER because... 
The Aridifier’s patented centrifugal-baffle 
action traps 92% of all dirt, oil, scale and 
water in gas or compressed air . . . and 
drains off these troublemakers before they 
can damage tools and equipment. 
PERFORMS BETTER because... 

The Aridifier protects tools against the 
freezing, fouling, caking and corrosion 
caused by dirt and foreign matter . . . as- 
sures the clean, dry air and gas that means 
better spray work, painting, lacquering, 
sand blasting, air cleaning, and similar 
operations. 

Easily installed, the Aridifier maintains itself. 10 
models. Capacity range; 7 CFM to 17,000 CFM. 















learn HOW the Aridifier 
scrubs with a patented cen- 
trifugal-baffle action. 

Write for This Catalog 





_< 


OGAN ENGINEERING CO. 


4923 W. LAWRENCE AVE., CHicaGo 30, Itt. 
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YESTERDAY'S PIONEER---+ TODAY'S LEADER 


and HOLDERS 


(Both are Stock Items) 


@ Look at this rugged 2” diameter 
Weldon end mill with 4” long flutes 
which made a 2%” deep cut in a 
solid block of die steel—4140 steel 
heat treated to 260 Brinnell. The 
feed was 1%” per minute, and the 
material was removed at a rate of 
7% cubic inches per minute. 


This HEAVY DUTY Weldon end 
mill is held by a new-style end mill 
holder which bolts securely on to 
the nose of the milling machine 
spindle. The holder, located by a 
centering plug, is driven by two 
drive keys on the spindle nose. The 
2” diameter shanks of these heavy- 
duty end mills are securely held by 
two large hollow head screws. 


For top performance and sturdy long 
life in end mills—large or small— 
look to Weldon. 


Weldon distributors throughout U.S.A. and Canada 
carry complete stocks to serve you 


SEND FOR LATEST CATALOG NO. 10 


ama 81,40 V1) ome) 118) 








CIRCLE INFORM-A-GRAM KEY NO. 1933 


TOOLING and PRODUCTION 


SOLVING HIGH PRESSURE PNEUMATIC TESTING PROBLEMS 


HIGH PRESSURE pneumatic 
testing has always presented 
problems to manufacturers. This 
type of testing equipment nearly 
always involves high cost, con- 
sumes large areas of factory 
space, and in many cases is not 
as efficient and safe as desirable 
or required. 

The Herman Machine & Tool 
Company, Tallmadge, Ohio, was 
faced with these problems when 
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Precision Built 
for Precision Work 


Each SHELDON Lathe is 
a precision machine tool that in 
final inspection has passed the 
19 accuracy checks on the 
SHELDON “Inspection Test 
Sheet.” 

Produced by modern 


Write for Catalog with Check Chart 


SHELDON MACHINE CO., INC. 


ELDON 


by Clayton H. Propper 
Chief Engineer 
THE HERMAN MACHINE & TOOL 
COMPANY 
Tallmadge, Ohio 





they received an order for small 
diameter pneumatic cylinders. 
The high cost and extended de- 
livery of the present type high 
pressure testing equipment made 







methods with the finest special 
machines, these 10”, 11” and 12” 
(swings 13”) lathes are quality 
built on a quantity production 
basis. Selling at quantity pro- 


duction prices they are today’s 


best lathe values. 


4235 North Knox Ave., 
Chicago 41, Illinois 


CIRCLE INFORM-A-GRAM KEY NO. 1941 











management realize that some- 
thing had to be developed in their 
own plant if required delivery 
schedules were to be met. Ac- 
cordingly, their engineering de- 
partment designed and _ built 
special testing equipment which 
combines simplicity and effec- 
tiveness with low cost of opera- 
tion and minimum of mainte- 
nance. 

The Herman testing equipment 
consists of a suitable steel stand 
having a Plexiglas covered in- 
closure in which the cylinders 
are placed for pressure and leak- 





Fig. 1. Partial front view of the Her- 
man pneumatic cylinder testing equip- 
ment showing cylinders in place for 
the 3200 psi five minute test. 


age tests. Each cylinder is indi- 
vidually connected with a supply 
of nitrogen gas through valves 
and gauges in a manner that per- 
mits the removal, or replace- 
ment, of any one cylinder at any 
time. It is of great advantage 
that each cylinder is connected 
separately and may be removed, 
or installed, at any time during 
the test without disturbing the 
test procedure of the rest of the 
cylinders mounted on the same 
test stand. 

The high pressure phase of the 
problem was solved in a simple, 
safe and efficient manner by in- 
ter-connecting nitrogen gas with 
a closed hydraulic system. A con- 
trol system, actuated by solenoid 
valves and mercury switches, re- 
turns the oil to storage and de- 
livery tanks for use in the next 
compression cycle. This method 
eliminates refilling and waste, 
and simplifies the operation and 
maintenance of the system, thus 
making it possible for all testing 
operations to be conducted by 
one person. 

The cylinders are placed in the 
test stand, pre-set and locked in- 
to place by a comparatively low 
pressure. The operator makes 
sure that all cylinders are prop- 
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erly seated, then applies the high 
pressure. The high pressure leak- 
age test is performed by subject- 
ing the cylinders, after they are 
mounted in the test stand, to a 
pressure of 3200 psi for five min- 





Fig. 2. Side view of equipment for 
testing pneumatic cylinders under high 
pressure. Note valves and gauges, 
cylindrical steel shell in which burst- 
ing test is made at right of testing 
stand, and nitrogen gas container. 


utes. If leakage is present in 
this test, the cylinder is immedi- 
ately removed from the test 
stand, and the cause of leakage 
determined and corrected. After 
the cylinders have passed the 
short duration high pressure test, 





Fig. 3. Partial rear view of high pres- 
sure testing equipment, designed to 





test small di ter p tic cylin- 
ders. Note piping, which connects to 
cylinders pre-set in testing stand. 


they are placed in a similar rack 
and subjected to a pressure of 
1600 psi for a period of four 
hours. The pressure must not, 
under requirements of the con- 
tract, exceed 25 psi drop during 
the four-hour test period. 

A random burst test is required 
where the cylinder is placed in 
a cylindrical steel shell with a 
Plexiglas cover, and is subjected 
to a hydraulic pressure of 10,000 
psi (bursting pressure require- 
ment is 6400 psi). 


It is obvious that the testing 
equipment required tc meet such 
rigid specifications must operate 
with the utmost efficiency, be 
safe, dependable, economical, and 
as compact as possible. The Her- 
man testing equipment was de- 
signed with the thought in mind 
that the units being processed 
would be tested to the required 
specifications, and that the equip- 
ment would not only meet, but 
in many instances, exceed the 
strictest requirements of effici- 
ency, safety and economy. 
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Each pneumatic cylinder man- 
ufactured by The Herman Ma- 
chine & Tool Company is 
thoroughly and carefully tested 
before it leaves the factory, and 
with this new testing equipment, 
Herman is in a position to build 
and test a large selection of pneu- 
matic or hydraulic cylinders 
covering wide pressure ranges. 
It is quite obvious that the cyl- 
inders produced and tested must 
meet the highest material, qual- 
ity, durability and _ efficiency 
standards. 








#700 B GEAR PRESS 


"% 








* 


No. 10M FLYWHEEL PRESS 





No. 800B GEARED INCLINABLE PRESS 


Illustrating a few- of the 
many types and sizes of 
standard Perkins Presses. 
Presses built to customers’ 
special specifications. 





No. 12-H-36 STRAIGHT SIDE, SINGLE CRANK 


TIE-ROD CONSTRUCTION PRESS 
CAPACITY 200 TONS 





| . PERKINS MACHINE CO. 
| WARREN, MASSACHUSETTS 











Select the company that de- 
signs and builds with its own 
equipment on its own premises. 

Insist that the company give a 
financial guarantee as to the di- 
mensional and functional accu- 
racy of each design. 

Insist that the company pro- 
duce finished parts on each tool 
and have them pass your in- 
spection prior to acceptance of 
the tool. 


How To SELECT THE PROPER TOOLING SOURCE 


by John A. Frink 
President 
MECHANEERS INCORPORATED 
Bridgeport, Conn. 


Insist that the company finan- 
cially guarantee its delivery 
date. 

Insist that the company give 
a firm bid on the cost of each and 
every change. 































machine. 


Pacific Coast 
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By providing stronger, more efficient tools, care- 
fully developed for each operation, as well as | 
ARMSTRONG High Speed Steel, ARMALOY Cast 

Alloy Cutter Bits or Armide Carbide-Tipped Cutters 
as required for each job, ARMSTRONG TOOL 
HOLDERS permit greatly increased speeds and feeds, 

enable you to increase the hourly output of every 
lathe, planer, slotter, shaper, turret lathe and screw 


There is no surer way to lower costs and increase out- 
put, than to use the correct ARMSTRONG TOOL 
HOLDER for each operation on all machines. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 
5220 W. Armstrong Ave. 


Eastern Warehouse and Sales: 199 Lafayette St., N. Y. 12, N. Y. | 
Whse. & Sales Office: 67 Eleventh St., San Francisco 3, Calif. | 





answer both . . 
1. The problem of lowering | 
costs | 
2. The problem of increasing | 


output | 


By providing permanent, multi-purpose, | 
inexpensive ARMSTRONG TOOL HOLD- 
ERS that use cutters or bits that are quickly 
ground from standard high speed shapes 
(Saving: All Forging, 70% Grinding and 
90% High Speed Steel), the Armstrong Sys- 
tem of Tool Holders will reduce your tool cost 
to an absolute minimum. 


Chicago 30, U.S.A. 


ss 















TOOLING and PRODUCTION 


Investigate the premises and 
personnel of the company pref- 
erably by visiting them without 
advance notice. 

Judge your source by how 
much repeat business it has done 
for the same clients. 

Do everything on a normal, 
businesslike, guaranteed-result 
basis; above all do not sign up 
any blank-check, open hourly 
arrangements. 

The function of a good tooling 
service firm is to help carry your 
peak loads and to provide a serv- 
ice at a price and quality that is 
better than you can do in your 
own plant. 

There are several good firms 
in this country who year after 
year continuously perform on 
this basis. 

If you are among the many 
firms who have tried outside 
tooling services and have been 
disappointed with the results, 





T. R. "Tom" Gill has been elected 
President and a member of the board 
of the General Supply Company and 
the G. S. Equipment Company. Both 
firms are located in Cleveland. Mr. 
Gill is also Vice President of the 
Singleton Company, another Cleveland 
organization. He is General Manager 
and a Director for all three corpora- 
tions. 





we suggest that: You look back 
and review your experience and 
honestly decide whether or not 
many of the causes of dissatis- 
faction were not your own 
fault. 

In most cases, if you had fol- 
lowed sound business principles 
the way you do in all other 
phases of your business, you 
would have weeded out, right in 
the beginning, and worked down 
to some of the better tooling 
service firms in the country. 
You would have found, as many 
other companies have, the serv- 
ices of a good tooling firm are 
an invaluable aid to the proper 
and efficient operation of a mod- 
ern business. 

Most good tooling service 
firms are listed as affiliate mem- 
bers or active members in the 
larger tooling organizations of 
this country. They will bid your 
jobs at sensible prices where 
they make a normal profit. They 
will give you service, they will 
give you quality, they will give 
you top results on a guaranteed 
performance basis. 
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NEW 
CARDS 


The Frank L. Colker Company 
in Detroit has been appointed 
Michigan Sales Representative 
for the Elwell-Parker Electric 
Company of Cleveland. 


> 


Donald R. Hoover is the new 
Sales Representative assigned to 
the greater metropolitan Chicago 
area for the Vulcan Stamping & 
Mfg. Co. and the Vulcan Tin Can 
Co., both of Bellwood, Ill. 


od 


Clifford R. Boeckler has been 
appointed District Manager of 
the new Western New York Ter- 
ritory office of Niagara Machine 
& Tool Works in Buffalo. 


? 


With four years experience in 
Miller Fluid Power Company’s 
Order Processing and Sales En- 
gineering Departments, James E. 
McComb has been appointed 
Miller’s new Field Engineer for 
the San Francisco area. 


> 


Theodore F. Eichstaedt has 
been appointed Assistant Mana- 
ger of the Machinery and Tool 
Division of Joseph T. Ryerson & 
Son, Inc. He was formerly Man- 
ager of the Machinery and Tool 
Department at the firm’s Chicago 
plant. 

> 


Latrobe Steel Company, La- 
trobe, Pa., has announced the ap- 
pointment of R. C. Kohl as spe- 
cial Sales Representative in the 
Buffalo office. R. A. Gleason, 
former Sales Representative be- 
comes District Sales Manager of 
the Buffalo office. T. A. Curtis, 
Sales Representative attached to 
the Newark, N. J. office will 
move to Rochester, N. Y. to be- 
come Resident Salesman there. 
R. J. Tobey, St. Louis, Mo., sales- 
man will become resident sales- 
man at Fort Wayne, Ind. In 
Atlanta, Ga., Joseph Breiner will 
be in charge of Latrobe’s newly 
opened office, representing the 
firm in Georgia, Alabama, Flor- 
ida, and eastern Tennessee. 


Paul W. Moehle has been ap- 
pointed West Central Region 
Manager for the Detrex Corpora- 
tion of Detroit. 


od 


Added to the Sales Department 
of Ace Drill Bushing Co., of Los 
Angeles were R. J. (Jack) Her- 
bert, located in Chicago, who will 
handle the Chicago-Detroit- 
Cleveland areas, and William 
Burke, located in New York City 
who will cover the New York, 
Philadelphia, Boston areas. 
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Appointment of H. J. “Jack” 
Crain as Sales Engineer for the 
Modern Industrial Engineering 
Company has been announced by 
the Detroit builder of production 
deburring and special machinery. 


od 


J. H. Williams & Co., Buffalo, 
N. Y., manufacturer of industrial 
wrenches, tools, and drop-forg- 
ings, announces the appointment 
of Dale Bethke as Sales Repre- 
sentative for the state of Michi- 
gan. 
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‘CHUCKS 


Only universal scroll chuck 


with .0005” precision — for 
lathes, grinders, dividing heads, 
screw machines. 

3-jaw and 6-jaw in 4”, 5”, 6”, 
7V2", 9” sizes. 2-jaw Aviation 
chucks, for odd-shaped parts, in 
6”, 72", 9” sizes. 

ALSO SUPER-GRIP 4-JAW IN- 
DEPENDENT CHUCKS FOR 9” to 
16” LATHES. 





PRECISION 
eA FAVORITE with 
SUPERINTENDENTS 





LOW COST PRODUCTION 
on Lathes-Grinders 


Buck Ajust-Tru 714” chuck turns bar stock and 
shafts to consistent precision at The Set Screw & Mfg. 
Co., Bartlett, Illinois. 

Shop superintendents everywhere report their satis- 
faction with the way these universal scroll chucks cut 
machinists’ time, line up dead true in one minute, 
hold to within .0005” re-chucking precision on dupli- 
cate parts. Some report cost savings of up to 50% 
per operation. The Buck chuck ends most needs for 
stub arbors, mandrels, special fixtures . . 
lathes, screw machines, grinders, dividing heads. 

Make your next chuck a Buck. It will save money 
every time you use it. Send for latest catalog. 


BUCK TOOL COMPANY 


918 SCHIPPERS LANE e KALAMAZOO, MICH. 


. adapts to 
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CIRCULAR BLADE CUT-OFF TOOL LINE EXTENDED 


The many advantages of the 
Cir-Cut circular-blade cut-off 
tools will be available to users 
of most multiple-spindle screw 
machines, according to officials of 
the Carbide Tool Co. of Detroit. 
This firm recently took over 
manufacturing and distribution 
rights to the Cir-Cut Tools de- 
veloped and primarily marketed 
by The New Britain Machine Co. 

The numerous time and stock 
saving features of the tool hinge 


on the circular-blade construc- 
tion. The blade is removed for 
grinding without removing the 
holder, eliminating operator 
error in resetting and reducing 
machine down time; and, it is 
possible to use thinner blades be- 
cause of the rigidity of the cir- 
cular shroud-blade assembly, 
thereby saving stock. Because 
the adjustable shroud can be 
ground at any angle for chip 
curling, there is a minimum of 








a press brake like this 
"off the shelf’’ for $1455 


Verson now offers standard brakes 








with immediate delivery from stock 


Any shop where metal is bent can now take advantage of a new 
convenient way of buying quality all steel press brakes. There’s no 
need for involved proposals or a long wait for delivery. You can 
now buy Verson No. 16-48 and No. 1062 brakes as easily as buying 
a car. Prices are published publicly and delivery of standard models 


is made from stock. 


The 16-48 (shown above) has 15 tons capacity and will bend up 
to 48” of 16 ga. mild steel. It is priced at $1455. The 1062 has 25 
tons capacity and will bend up to 78” of 16 ga. mild steel. It is priced 
at $2190. Standard 90° ‘‘V” dies are also available from stock. 78” 
long set for the 1062 is priced at $124. 48” long set for use in either 
machine is priced at $93. These dies are capable of handling 16 ga. 


steel. 


Write for spec sheets on either model and then place your order. 
We think you'll like this new way of buying equipment. 


A Verson Press for every job from 60 tons up. 


_VWerson- 





) ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


/VERSON ALLSTEEL PRESS CO. 


9335 S. Kenwood Avenue, Chicago 19, Illinois | 
So. Lamar at Ledbetter Drive, Dallas, Texas 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES @ TRANSMAT PRESSES 


TOOLING e DIE CUSHIONS e VERSON-WHEELON HYDRAULIC PRESSES 
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tool overhang and chips can be 
directed without hooking the 
blade. 

Lines etched on the blade face 
make regrinding a simple matter: 
just grind the dull blade parallel 
to the next etched line, within 
normal visual accuracy. This 
grinding can be done in fixture 
by tool room grinders. To replace 
the blade, line up the sharpened 
blade with the front edge of the 





More than 1,000 engineers and tech- 
nicians will be added to Convair's 
engineering department in San Diego 
within the next year. Hiring of the 
engineers has started with Convair 
personnel interviews already visiting 
major cities and colleges in the 
United States to explain employment 
opportunities to applicants. Four-hun- 
dred of the additional personnel will 
be electronics engineers and techni- 
cians for assignment to long range 
projects under development for the 
Armed Forces. 





holder and tighten the blade- 
holding screw. The tool will then 
automatically hold center and 
size because the holder has not 
been disturbed during the re- 
grinding process. Proper relief 
and rake angles are automatical- 
ly provided, as is side-clearance 
taper. 

The Cir-Cut line will be avail- 
able in various blade widths and 
in either carbide or high-speed- 
steel. Tools are presently avail- 
able for New Britain, Warner & 
Swasey, Cone, and Acme-Grind- 
ley machines, 138” minimum bar 
capacity. Other sizes and adap- 
tors for all popular makes of 
multi-spindles will be available 
later. For further information 
write to Carbide Tool Co., 1304 
Harper Ave., Detroit 11, or—D3. 
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GROWING PAINS 








Now being constructed is a 
new general office and factory 
building in Schiller Park, IIL. for 
Wilton Tool Mfg. Co., Inc. Hugh 
W. Vogl, Wilton’s President, re- 
ports this expansion program 
will cost approximately a half 
million dollars; and roughly 


The Dow Chemical Company 
has formally opened its mag- 
nesium mill in Madison, IIL, for 
the production of magnesium 
alloy ingot, magnesium extru- 
sions, and magnesium sheet and 
plate. 

> 

Dedication of the new Buckeye 
Tool Corporation plant in Day- 
ton, Ohio, was recently made. 
The new single-story structure 
occupies 25,000 sq. ft. of floor 
space. 

Increased production of the 
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Corporal, the Army’s most ad- 
vanced weapon in the guided 
missile field, was assured by 
Harvey S. Firestone, Jr., Chair- 
man of the Firestone Tire & 
Rubber Company of Akron, fol- 
lowing inspection, recently, of 
the firm’s new factory under con- 
struction in Los Angeles. The 
new $2,000,000 plant is located 
adjacent to the rubber company’s 
main west coast tire plant. It 
contains 350,000 sq. ft. of floor 
space and will augment present 
missile manufacturing facilities. 





65,000 sq. ft. of floor space will | 


be included in the single-story 
main building. 


> 


A new $1,250,000 addition for 
the manufacture of shell molded 
castings is nearing completion at 
the Lynchburg Foundry Com- 
pany, Lynchburg, Va. Limited 


production already is in process | 
and the plant will be in full op- | 


eration by the end of October. 
? 


Northern Engineering Works 
has recently completed a build- 


ing expansion program at its | 


plant in Detroit, which included 
a new 20,000 sq. ft. assembly 
building, an addition to its ex- 
isting structural fabricating area 
and complete new heating facili- 
ties. 


> 


Salkover Metal Processing of 
Illinois, Inc., founded in Chicago 
in 1941, has moved to new quar- 
ters in Franklin Park, IIl. 


Sd 


A $300,000 plant addition to the 
Enamelstrip Corporation's plant 
in Allentown, Pa., is expected to 
be completed by the end of 1954. 
The new building will house ad- 
ministrative offices and also will 
be used for warehousing, fabri- 
cating, and shipping. 


> 


Completion of its move to new 
and larger quarters has been an- 


nounced by the R & S Tool Co., | 
Cleveland manufacturer of tung- | 


sten carbide and high speed cut- 
ting tools. 


west side. 


The new 8,500 sq. ft. | 
building is located on Cleveland’s | 
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It’s New! 


Superior Corrosion Resistance! 
Expansion Similar to Steel! | 


WRITE FOR FOLDER | 


Webber. 


GAGE B i 
Lorgest exclusives 


WEBBER GAGE COMPANY 
12903 Triskett Road, Cleveland 11, Ohio 
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. . . Magnetic Comparator, from page 85 

a. An impairment of magnetic properties 
occurs within the range 100-200° F. 

b. Magnetic properties increase, as would be 
expected, within the range of 200-1000° F as 
stress relief annealing occurs. 

c. Magnetic properties continue to increase 
as recrystallization occurs and as the comple- 
tion of this recrystallization is followed by a 
small amount of grain growth. 

d. Surprisingly, there is no abrupt change 
in magnetic properties corresponding to the 
abrupt change in hardness as we move from 
the stress relief annealing to the recrystallizing 
and process annealing ranges. 

e. Attainment of the lower critical tempera- 
ture is indicated by a decrease in magnetic 
properties and an increase in hardness. 

f. A study of Figure 3 indicates the possi- 
bility of research on time-temperature relation- 
ships with results based on magnetic readings. 


Heat Treating 

The application of heat treating to the steel 
cartridge case brought on a serious new prob- 
lem. Cartridge case steel (SAE 1030) has poor 
hardenability characteristics. Alloyed steels 
cannot be used because of short supply in war- 
time. Unless the heat treatment of the carbon 
steel is carried out very carefully, sufficient 
hardening cannot be effected. A case poorly 
heat treated can be far inferior to a case not 
heat treated at all, since the latter at least 
possesses cold-worked hardness. With the 
many variables existing in the heating and 
quenching operations, we must have some way 
to check each case rapidly and non-destruc- 
tively. A visual check cannot be relied upon 
to distinguish between a poor and a satisfactory 
heat treatment. Hardness testing is time-con- 


Fig. 4. Magnetic comparator setup with automatic 
positioning device. 
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suming, subject to operator inaccuracies, and 
not sufficiently exact within the narrow hard- 
ness range to which we are confined. One type 
of testing — magnetic comparator testing — 
has proved to be the answer. 

Magnetic control over the heat treating op- 
eration owes its success to the fact that the 
heat treatment of a steel is one of the most 
important determinants of the steel’s magnetic 
characteristics. The better the heat treatment, 
the less magnetic the steel. The actual effec- 
tiveness of the heat treat operation, i. e., the 
degree of transformation of the steel to a mar- 
tensitic structure, can therefore be deter- 
mined. 

Our cases are heat treated by induction heat- 
ing. Each case is inserted into an induction 
coil until the lower sidewall is brought up to 
a temperature of approximately 1800° F, at 
which point a water quench is applied. A 
magnetic check immediately follows this heat 
treating operation. Here the magnetic stand- 
ards of acceptance and rejection have been 
carefully set. All cases which fall within the 
permissible magnetic range have been heat 
treated satisfactorily; those falling outside this 
range are held aside as rejected. To simplify 
the testing, we have made the operation more 
or less automatic. Each case to be tested is 
dropped down a chute, as illustrated in Figure 
4. Note the heat-treated base of the case, which 
is to be tested, and the annealed mouth, which 
has been softened for subsequent tapering. The 
case is automatically positioned so that a pre- 
determined area within the heat-treated zone 
falls within the “variable” coil. A reading 
registering outside the permissible range 
causes a bell to ring, warning the operator to 
reject the case. Rejected cases are reported 
promptly so that the cause of rejection can be 
immediately determined. 

At various times we have had cartridge cases 
rejected by the comparator for unsatisfactory 
heat treatment traceable to the following: low 
quench pressure; overheated quench water; 
clogged up quench holes; excessive variation 
in electrical input; faulty rotation of cartridge 
cases in induction coils; breakdown of timing 


. mechanism. 


Existence of Decarburization 

When a case is rejected by the comparator, 
it may not actually be the result of a poor heat 
treatment. A decarburized surface may occa- 
sionally exist. Since iron is much more mag- 
netic than steel, and a lower carbon steel more 
magnetic than a high carbon, the decarburized 
area will cause the magnetic properties to in- 
crease. Because the flux penetration is only 
. . » Continued on page 203 
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SMALL 
HOLE 
DRILLING 
SPEEDED 


AUTOMATICALLY 


Pictured above is an E-M drill head setup that has been used for 
years in a large gasoline engine manufacturing plant. Operation 
starts automatically when the piece is clamped in place. Three 
cross holes are then drilled followed by a fourth axial drill to size 
and deburr. Hole sizes range from No. 60 to 50. One man com- 
pletes all operations at once whereas four separate operations 
were required before E-M automatic drill heads were used. Pro- 
duction and quality are way up, and stay up year after year. 

Perhaps you have a similar operation in your plant that is adapt- 
able to faster, more efficient E-M automatic drilling. There is no 








4 





obligation for our engineering service. 
The outstanding features of the E-M automatic drill heads listed 
below, can cut your small hole drilling costs to a minimum: 


PRICE COMPLETELY EQUIPPED $253.00 and up 


the ELECTRO-MECHANO Co. 


260 E. ERIE STREET @ MILWAUKEE 2, WISCONSIN 


1000 to 10,000 or 2,500 to 15,000 RPM bal! bearing motor 
with instant speed selection insures maximum drill effici- 
ency. 

Super accurate checking capacity .004” to 5/32” with se- 
lected chuck or collets, and vibration-free direct spindle 
drive provide a true running drill for precision and 
longer life. 

Positive air feed to spindle with rapid approach to work 
and completely adjustable hydraulic feed control through 
the full depth of the work and during breakthrough. 
Guaranteed precision and accuracy results from a decade 
of service to the field. 











DIAL 








new BOICE dial snap 


REDUCES 
OPERATOR 
FATIGUE 
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BOICE Dial 
Snap Gage 
size 0" =1” 


The BOICE Dial Snap Gage has been carefully designed 
for optimum balance and legibility with operator fatigue 
an uppermost consideration. The gage is available in 
sizes 0” to 4” each with a 1” range. It can be supplied with 
a selection of indicators. 


BOIC 


Write for Bulletin 6B 


MANUFACTURING COMPANY, INC. 


STAATSBURG, NEW YORK 
GAGES BY BOICE ‘‘INDICATES QUALITY’ 
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Just snaps into place—no installation costs, 
Manufactured in stock sizes. 












SUMBLE FINISHING COSTS 


One BMT Multi-Barrel SlideHoning unit with 48” re- 
volving disc and wide range of stationary mounted bar- 
rels does work of eleven or more conventional tumbling 
machines. Offers exceptional space and cost savings. 
Angle mounting of barrels provides exclusive SlideHoning—aoa con- 
trolled combination of rotary, centrifugal, and end-to-end slide ac- 
tions—that finishes metal or plastic 
parts normally considered impractical 
for conventional tumbling or done ex- 
pensively by hand. 
FOR TEST RUN: Send sample (up to 
25 Ibs.) and finished piece, prepaid. 
Process sheets furnished for cost com- 
porison. No obligation on your part 
Write for FREE brochure 
“Modern Precision Tumbling.” 
# Trademark Pat. U.S. Pat. Off 
131 E. 9th St 
Manufacturing Corporation, Eimira Heights, N.Y 
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Low-costing Elasticone Guide Pin Covers reduce = 
die breakage; protect man & machine — closes = | 
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and literature. 


2210 EAST 
HUNTINGDON ST. 
PHILA. 25, PA. 


Write for full information 












CARBIDE, STEEL, SAPPHIRE 


MIRROR-FINISH GRINDING 


to Close Tolerances 





























SURFACE GRINDER 
Model No. 612 
Grinds 6” x 12” — by 15” height over Stand-# 
ard chuck with 8” wheel. 


Available with either Double Taper or Ball Bear- 
ing designed Spindles. 








No. 1018 
UNIVERSAL GRINDER 


10” Swing, 18” Center Distance 
10” Wheel — Cabinet Style Mounting 


New opposed double taper Headstock bearings, 
roundness from .000005” to .000010”. 


WRITE FOR LITERATURE 


CRYSTAL LAKE GRINDERS 


Since 1910 
Crystal Lake, Illinois 














CIRCLE INFORM-A-GRAM KEY NO. 202! 





TOOLING and PRODUCTION 


TEST HARDNESS OF ANY SIZE, 
SHAPE, TYPE METAL... 


anywhere... 
in one 
easy 
motion! 


press handgrips 


read dial 


Accuracy guaranteed by individual calibration. Available in 
Newage Scales corresponding to: 


Rockwell “A” 35-75 Scale | Rockwell “15N” 70-95 Scale 
Rockwell “B’’ 5-100 Scale | Brinell Medium 100-440 Scale 
Rockwell “C’’ 6-70 Scale Brinell Low 50-260 Scale 


Write today for Booklet ET; 625 or demonstration in your shop. 


NEWAGE interRNATIONAL 
L portable metal hardness testers 








ERNST PATENT #2536632. MADE IN U.S.A. 





NEWAGE INTERNATIONAL, INC., 235 E. 42 ST., NEW YORK, N.Y. 
TORONTO 14, ONTARIO: 3 Bestobell Rd., Queen Elizabeth Way 
Distributors’ Inquiries Invited! 
CIRCLE INFORM-A-GRAM KEY NO. 2022 





















Here’s how to SAVE TIME 
in SETTING-UP and KEEPING 
your MACHINES LEVEL 


Fast 
Accurate 
Self-Aligning 
Machine Leveler 











Empco Jacks enable you 
to meet hurry-up de- 
mands for relocation of 
machinery by giving you 
the fastest, easiest, most 
accurate machine level- 
ing ever known: you 
simply raise or tilt ma- 
chine sufficiently to allow 
the Empco taahe to be 
slipped under base. The 
number of jacks required 
depends on weight of ma- 
chine and size of base. Once set 


on Empco Jacks, the entire opera- Vibration 
tion of leveling and maintaining equip- absorbing 
ment level is quickly done. Be applying mounting pads 
a wrench to the “hex” head bs justing increase machinery life. 







screw, an adjustment is obtained either u 

or down until your level indicator reads 
“zero.” Write for specifications and prices 
today. 


2735 JEROME AVENUE . DETROIT 12, MICHIGAN 
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. .. Magnetic Comparator, from page 200 
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MAGNETIC FLUX PENETRATION — VOLTS 


“Fig. . Varying of magnetic flux penetration to 
determine decarburization. 





about 0.075”, the decarburized surface will 
affect the test out of all proportion to the per- 
centage of the total mass which it represents. 
A small amount of decarburization may there- 
fore confuse the picture and cause rejection. 

Ordinarily, in checking the heat treatment, 
we apply 75 volts to obtain sufficient depth of 
testing. If the reading falls outside the per- 
missible limits and we suspect decarburization, 
we again use the magnetic comparator, this 
time in a different manner. By varying our 
voltage we get magnetic readings on the sur- 
face of the case and then penetrate by degrees 
into the sidewall. By studying the pattern 
the magnetic readings assume as we increase 
the effective depth of testing, we can determine 
the cause of the high magnetic readings ob- 
tained on our routine test setup. Figure 5 
illustrates the way we interpret the results. 
The abscissa indicates the magnetic flux pene- 
tration, or effective depth of testing. The 
ordinate indicates the degree of magnetic prop- 
erties. 

A case with a good heat treatment and no 
decarburization will give consistent magnetic 
properties as we penetrate from the outside 
in. A case with a good heat treatment but with 
decarburization will show progressively higher 
magnetic properties until we pass beyond the 
depth of decarburization, and will then level 
off to give consistent readings. A poorly heat 
treated case will give continually higher mag- 
netic readings as penetration is increased. By 
such testing we can determine whether a re- 
jection was caused by decarburization. If so, 


by analyzing the curves we can even determine 
the approximate depth of such decarburization. 


Tempering of the Heat Treated Structure 

After we obtain satisfactory hardening 
through heat treating, we cannot leave the 
metal in this condition. A quenched structure 
is very poor in impact properties and must be 
drawn back. The higher the temperature at 
which we temper, the more we will improve 
the toughness of the steel. Unfortunately, 
however, the higher tempering temperature 
will effect a gradual decrease in hardness (. . . 
and the important yield strength and tensile 
strength characteristics, which go hand in hand 
with hardness). 

It is necessary, therefore, to apply a com- 
promise temperature which will give the case 
a satisfactory combination of impact and hard- 
ness properties. The optimum temperature 
will cover a narrow range, ordinarily 660-710° 
F. Any deviation toward the low side will 
sacrifice one property, and toward the high side 
another. With as critical a treatment as this, 
elaborate controls and safeguards must be 
placed on oven operation. This we accomplish 
with limit switches and warning bells which 
assure shutdown of the equipment until the 
trouble has been located and corrected. Even 
so, we are faced with the question of the con- 
dition of the cartridge cases caught inside an 
erratic oven. Here again magnetic testing is 
put to use. 

We have observed that with an increase in 
effectiveness of heat treatment the magnetic 

. . « Continued on page 204 


Fig. 6. Effect of varying temperature upon the hard- 
ness and magnetic characteristics of heat-treated 
SAE 1030 steel. 
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. . . Magnetic Comparator, from page 203 

properties decrease. With an increase in the 
effectiveness of tempering, on the other hand, 
these properties increase. As the steel is con- 
verted from a martensitic structure to tem- 
pered martensite, then on to troostite and 
sorbite, it becomes more and more magnetic. 
The effect of tempering is shown in Figure 6. 
From this illustration it is obvious that a mag- 
netic check can tell us not only whether tem- 
pering has been carried out, but also the degree 
of such tempering. The check is more accurate 
than that of hardness when working within 
such a narrow hardness range; and with each 
magnetic reading involving only a few seconds 
of time, it is a simple matter, when warranted, 
to check entire oven loads of cases. 


Stress Relief Annealing 


Stress relief annealing is generally applied 
to the finish-formed cartridge case just prior 
to coating with protective varnish. This anneal 
relieves stresses induced by the cold-working 
operations. On a cartridge case which has not 
been heat treated, but depends solely upon 
cold working for its strength, this operation 
assumes even greater importance. 

The anneal is applied within a range (usually 
650 to 750° F) which actually adds some 10,000 
psi to the yield strength of the cold-worked 
steel. Where cold-work strength is a considera- 
tion on any portion of the case, the safety 
factor provided by this increase is vital. As a 
result, we must have adequate control over the 
stress relief anneal operation, and a satisfac- 
tory means of troubleshooting. Hardness will 
increase two or three points Rockwell B as a 
result of stress relief anneal. If the case is not 
cut open, however, we can obtain this much 
variation during testing because of the tapered 
outside dimensions and the thin-walled-tube 
effect. We could check yield strength or re- 


Fig. 7. ‘‘Double-curve” distribution indicating two 
distant groups of test pieces. 
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sidual stresses, but such tests are destructive 
and time-consuming. 

Fortunately, stress relief annealing has a 
very great effect upon the magnetic properties 
of cold-worked steel. By re-examining Figure 
3, we can see how magnetic properties in- 
crease as the stress relief anneal temperature 
rises. As stresses are reduced, conductivity 
through the steel apparently increases. The 
magnetic characteristics therefore readily in- 
dicate whether or not the case has been stress 
relief annealed, and even to what extent. 

By working within only the stress relief 
range of the magnetic curve shown in Figure 
3, and by increasing the sensitivity of the mag- 
netic comparator to extend this range over the 
entire readable scale (—100 to +100), we can 
obtain still greater accuracy and better inter- 
pretation of magnetic effects. An analysis of 
such readings can even serve as a check on the 
operation of an oven and determine the accu- 
racy of the oven control instruments. 


Identification of Heats of Steel 

Heats of steel can be sorted by magnetic 
testing when they show variation to any rea- 
sonable extent in a property affecting the mag- 
netic readings. As an example, a heat of steel 
was put into our production line which later 
was found to have a .36% carbon content. Since 
government specifications very strictly limit 
the carbon content to .35%, it was important 
that every piece of steel be segregated which 
could possibly exceed this maximum. At that 
time the heat had already been mixed with a 
preceding heat of steel checking at .30% C. 

A point in the production line was selected 
at which every piece could be magnetically 
checked. The distribution of readings obtained 
by sampling 200 pieces is illustrated in Figure 
7. There are two distinct “curves”. This un- 
usual double-curve effect could mean only the 
existence of two different steels, or the applica- 
tion of two distinctly different methods of 
production. Since we knew our production 
methods could not possibly have varied to 
such an extent at the point of testing, it was 
obvious that two heats of steel, with two dif- 
ferent carbon contents, were indicated. The 
higher carbon would be at the negative end of 
the magnetic range, and the lower carbon at 
the positive. The heats were sorted 100% on 
the basis of the two curves. The pieces repre- 
senting the unacceptable (high carbon) curve 
were rejected. The remaining pieces were 
then sampled by ordnance inspectors and the 
samples analyzed for carbon content. No car- 
bon checks were found above .32%, and the lot 
was considered acceptable. 
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NOTE THESE FEATURES 


QUALIFIED CENTER LAPPING : MACHINE 
is the ONLY Center Lapping Machine 
with the Following Features: 


1. Spring cushion tailstock prevents lapping stone 
breaking, loading or burning. 


2. Positive dressing form from lifetime cam. 


3. Fingertip dresser infeed. Fast dressing. Dresser 
can be held against cam and diamond infeed 
made simultaneously. 


4. Same arm motion used for dressing and lapping. 


5. Easy and fast dressing makes grinding stone 
last much longer. Remember, only a clean 
dressed stone will cut fast, clean and accurately. 


6. Speedy adjustment for varied length jobs; posi- 
tive location of tailstock at all times. 





7. Change of lapping stone is very simple and fast. 


8. The most rapid and accurate center lapping 


machine on the market today. 


Quotation on Request. 


QUALIFIED GAGE COMPANY 





4080 W. Eleven Mile Road Berkley, Michigan 
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SQUARE HOLED SLEEVES / 
SPEED UP TOOL-MAKING ¢ 








Patents Pending 


One of the most difficult problems in tool making can be solved 
easily and quickly with Sturdy Square Holed Sleeves. The perfection 
of broached square holes can be had in boring bars, milling cutters 
and many other applications at a small fraction of the cost of im- 
perfect hand-made square holes. The Sturdy Square Holed Sleeve 
consists of a round sleeve with a perfectly square hole broached 
through the center. This hole is tapped at one end to receive a 
back-up screw which is furnished with the Sleeve. The Sleeve can 
be sweated or pressed into a drilled and reamed hole to make a 
perfectly square accurate hole in a very few minutes. 





The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and 
other tools requiring square holes. 





SLEEVES MADE IN FOLLOWING SIZES: 
3/16, Yo, 5/16, %, 7/16, Ya, Ye, %, 1” 


STURDY BROACHING SERVICE 
23516 TELEGRAPH RD., DETROIT 19, MICH. 
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BOICE-CRANE 
15° HEAVY DUTY 
HELMET HEADS 


Give You 25% More Capacity — are %" — not 
just the 14” capacity of other 15” and 14” ma- 
chines. 

@ 56 


High and Low Speed Bench and Floor Models. 1-2-3-4 Spindles. 


@ 50% thicker column (3/16” walls). 


@ Real precision at the chuck, where it 
greater rigidity and closer tolerances. 


counts, is guaranteed by 


@ 20% larger quill (2-1/16” dia.) and deeper head reduces wear 
from side thrust. This pays off on deep hole drilling and routing as 
4 inches or more of the quill is always supported. An inexpensive 
attachment Permits fine hollow chisel mortising. 


@ Rugged steel (not die cast), 6-tooth involute splined drive. Far 
more sensitive and pewerful quill feed. 


Quick-acting hinged belt guard, 


> speeds—25% greater 
opticns on work tables. 
setups. 


range. Easy speed changing Various 
Heads and parts sold separately for special 
Full line of tapping heads, foot feeds, and accessories. 








AVAILABLE NOW through industrial supply dis- 
tributors in most cities. No long waits for de- 
livery. High quality, low cost tools for cutting, 
shaping, drilling and finishing wood, fibre, metals 
and plastics 


-soor er 


' BOICE-CRANE COMPANY 


1 963 Central Avenue . 


Toledo 6, Ohio 


Helmet Head 


Please send free literature on the Boice-Crane ( ) 
Drill Presses: ( ) Challenger Series Drill Presses. 


NAME__ 7 
FIRM 
CS a -_ 
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. . . Quality Capability, from page 88 
charts and the necessary action that had to be 


taken when the chart showed out of control 
conditions. 
Taking Full Advantage of Tolerance — 


Modified Limits 
Now, if we continued to control this dimen- 


sion from approximately 1.0 to 4.0, the reader 
might advance the logical question, “Would we 
not be removing part of the specification from 
the job since the blueprint limits are 0 to 5?” 
Yes, we would be doing that. However, once 
we had assured ourselves that we did have 
trained personnel who could work with the 
charts and take the action indicated by the 
charts, we removed these tight control limits. 
and substituted others called modified limits. 
These modified limits are based on the cap- 
ability study of the machine and are calculated 
so that the X points can range within the speci- 
fication to the modified limits which prevent 
individual pieces from going out of specifica- 
tion. These limits are calculated as follows 
(again referring to Datum Dimension A, Spin- 
dle No. 1): 
Upper modified limit for X (UMLX) 
UMLX = Upper spec. — MR 
Upper spec. = 5 
R = 12 
M = .71 (aconstant ob- 
tained from refer- 
ence #5, page 809) 
UMLX == 4.15 
Lower modified limit for X (LMLX) 
LMX = Lower spec. + MR 
Lower spec. = 0 
LMLX — .85 
Note that these modified limits (.85-4.15) are 
considerably wider than the first control lim- 
its (1.8-3.2) which held the process to the speci- 
fication mean. This allows the process to roam 
within the specification but to be stopped by 
these modified limits before trouble occurs. 
These limits, however, are not as wide as speci- 
fication limits and the almost universal reac- 
tion that newcomers to Quality Control have 
is that we are still removing part of the toler- 
ance. 
If one will realize that these limits are for 


averages and not individual measurements, one 
would see that if an average of five pieces (X) 
is at the modified limit, there must be some in- 
dividual measurements between the modified 
limit and the specification. 

The modified limits are calculated so that 
there is little chance for an individual part to 









UPPER 
SPEC. 








(“MODIFIED 
LIMITS 


Fig. 15. Control with Modified Limits 


be out of specification. Our Figure 12 has both 
the control limits and the modified limits which 
were established later. 


Range Chart 

Note that the limits of the R chart have never 
changed from the time of the capability study 
thru the modified limit time cycle. It is this 
fact that gives us our basic assurance that the 
machine has a capability which we have proved 
thru calculations and actual experience with 
the machine when control charts are estab- 
lished. 


Allowing for Tool Wear 

The modified limit allowed us to take full 
advantage of our specification and the char- 
acteristics of tool wear. Note that when the 
modified limits were established, Figure 12, the 
job-setter was trained to set his tool at the low 
limit and the tool wear characteristics of the 
machine gradually caused the X points to rise 
until they reached the high limit. The job- 
setter then reset to the low limit again and 
the machine was allowed to run without inter- 
ference until the high limit was reached again. 


Further Verification of Control 
Our 100% inspection, Figure 15, indicated 
that we were able to take full advantage of 
the specification but still maintain our controls 
so that only an extremely small amount of 
parts was out of specification (less than 0.1%). 
This dimension has continued to show the 
same sort of controlled variation as shown by 
these charts. The studies were extended to 
other machines in the area and gradually each 
of these was brought into control. 
- . » Continued on page 208 
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NEW DEVICES TO SIMPLIFY INSPECTION 


SPEED UP CHECKING OPERATIONS . . . INCREASE WORK ACCURACY 





NEW “SURFCENTERS” 


2 new super-precision universal Test Centers that enable 
you to look the “face” squarely in the face. Can be set in 
VERTICAL, HORIZONTAL, or ANGULAR position on 


surface plate. 














Check : 
Wobble Positive Lock 
Test Concentric 
For Female Spring 
Center Loaded 
Square- Center 
ness 
+ 
Con- 
cen- 
tric 
60° Male 
Center 
Sie aa ae tee Sine CHECK TAPERS 
Pins ON 10” SINE 
Additional Features 
Model SC-12 | Model SC-24 
|. Weight: 21 Lbs. Weight: 36 Lbs. 
2. Length: 12" Length: 24" 
3. Swings: 5'' diameter Swings: 10'' diameter 
4. Distance between centers: 7" Distance between centers: |8"' 
5. V's held to accuracy of .0002"' | V's held to accuracy of .0005"' 
for parallelism and squareness. | for parallelism and squareness. 


a 


No special indicator base needed with either model. 
Ribbed Hi-Alloy Semi-Stee! Base seasoned and deep frozen set. 
Complete with 3 centers and case. 
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“GEAROLINE” 


A Precision Gear Checking Attachment 
For Use With Surfcenters 


INSPECTS: 
e Spur Gears 
e Miter Gears 
¢ Bevel Gears 


¢ Worm Gears 


CHECKS: 
© Composite Error 
© Tooth Thickness 


¢ Pitch Diameter 





Capacity: 5'' O.D. Gears 


Made in U.S.A. e Runout 


¢ Actual Backlash 





NEW “DIALSINK” GAGE 


Checks end diameters of any countersink 
from 0° to 112°, countersink maximum 
angle included, without making adjustments 
or changes to gage. End diameter is read 
directly on indicator. Dialsinks are avail- 
able in four different ranges to check coun- 
tersinks from 0° to 90° or 0° to 112°. No 
master needed—faster than a micrometer— 
does not depend on “feel.” 


Ranges Available: 
Y,"" (.025 E. D. — .500 E. D.) 
I" (.065 E. D. — 1.000 E. D.) 
I"' to 2" and 2" to 3" Made 


in U.S.A 
Order One On A Free Trial Basis 


NEW “FLAW-FINDR” KIT 








[ $5.50 Each | 


Meets 
Mil-1-6866A (ASG) 
and 
C.A.A., CAM 18 (REV) 








Shows fatigue, grinding, and heat treat cracks in all 
types of metals, plastics, ceramics, and glass, without 
the use of electricity, blacklights, or accessory equip- 
ment. Excellent for use on carbide. Can also be used 
to check for leaks in weldments. Defects show up so 
clearly that anyone can see and understand them. 





FLEXIBLE INSPECTROSCOPE 


For Checking Surfaces of “Hard AS 
To Get At” Places eX 







The small wheel on the handle controls 
the flexible optical tip. Optical end of 
the scope may be elevated or depressed 
for a view of various angles over a 
large area. Available in standard 
models, or special models made to your 
specifications. 


Made in U.S.A ye, 





FAST 48-HOUR 
DIAL INDICATOR REPAIR SERVICE 


For all makes and models; Federal, Ames, Standard, 
Starrett, Last Word, Gem, Lufkin, Tumico and Geneva. 
Optical Flats reconditioned. Dial Bore Gages, Microm- 
eters and Verniers also repaired. Let us quote on your 
special gage requirements. 





Send For Free Catalog and Details Now! 


INSPECTION DEVICES COMPANY 


56364 S. Lake Park Ave. 


Chicago 37, Illinois 
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Simplifying the Chart — The Group 
X and R Chart 

The reader may have asked the question, 
“Six spindles, six charts?” Yes, at the begin- 
ning, to train the people involved we estab- 
lished separate charts for each spindle, but as 
time went on we simplified the procedure by 
the use of another type of X and R chart called 
the Group X and R chart. This chart enables 
us to record all spindles on one chart in this 
fashion. 

Data is taken on each spindle, as before, but 
cnly the maximum X of the six spindles is 
plotted on the chart. Similarly only the mini- 
mum X is plotted as well as the maximum and 
minimum R’s. The maximum X’s are con- 
nected with a line as are the minimum X’s and 
the maximum and minimum R’s. 

These maximum and minimum lines give 
the complete story on the machine as to the 
control that is being held since all other points 
must remain between these lines. Further in- 
formation is available as to what spindle has 
caused the maximum or minimum point by 
placing the code number of the spindle at the 
particular point. Should any specific spindle 
indicate consistent maxima on either X or R 
chart, we would immediately go to that spindle 
to look for trouble. A much more complete 
analysis of this type of chart can be obtained 
in the excellent article by Boyd as referenced. 


Additional Savings Thru Quality 
Capability Analysis 

About this time it was decided to investigate 
the practice of annealing the forgings which 
were machined in this operation. Some time 
in the past annealing had been included in the 
job because it was felt that unannealed forg- 
ings were too variable to be controlled dimen- 
sionally at this operation and that this factor 
was significant in the inability to control the 
machining operation. A capability analysis was 
conducted using forgings which were not an- 
nealed and these showed no significant change 
from the capability analysis presented here. 
Therefore the expensive annealing operation 
was removed. 


Inspection Savings 

The 100% inspection in this area was dis- 
continued when sufficient evidence was noted 
in the results of 100% inspection to assure that 
the charts were in fact effectively preventing 
out of specification parts. The original 18 in- 





spectors were replaced by three process in- 
spectors (one per shift) who merely plotted the 
charts. No 100% inspection on this character- 
istic is presently being used. 

Sample inspections continue to indicate that 
the charts are effectively controlling this op- 
eration and the customer has not noted any 
increase in defective parts received at his plant. 
In fact, no complaints on this characteristic 
have been received from this customer since 
the installation of these Quality Control pro- 
cedures. 


Results: $60,000.00 Saved Plus Improved 
Management 


The results of the quality capability analysis 
and the application of control charts have been 
as follows: 

1. In excess of $60,000.00 was saved on this 
purchase contract alone. 

2. Scrap and rework on this operation 
dropped from 5% to less than 0.1%. 

3. The 100% inspection was discontinued 
and substituted by one process inspector on 
each shift. Results: three inspectors effective- 
ly replacing 18. 

4. The expensive annealing operations on 
the forgings were discontinued. 

5. Down time was reduced sharply to a small 
fraction of the former delays. Where it was 
the practice to formerly adjust frequently each 
hour, since establishing the charts adjustments 
are usually necessary only once or twice each 
shift. 

6. Production schedules which were former- 
ly hard to meet are now met with ease. 

7. Tools are reground with much less fre- 
quency, resulting in a considerable savings in 
tooling cost. 

8. The morale of the production and inspec- 
tion departments and the cooperation between 
all the departments improved significantly—a 
goal desired by all management. 

9. Good outgoing quality is being obtained 
without the prohibitive cost of 100% inspec- 
tion and the customer complaints have de- 
creased. 


CASE HISTORY NO. 2 — A Hopeless Case 


When the author was called upon to study 
this machine, he found an 8-spindle automatic 
which had been purchased secondhand during 
the machine tool shortage. An outside diam-- 
eter was being turned on this operation and 
the company was experiencing considerable 
difficulty in meeting a tolerance of 10 thou- 

- Continued on page 210 
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BENDER-CUTTER 
CUTS, BENDS, PUNCHES 
hand or air operated 
models, the MULTIFORM is shipped 
complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to '/''xl'/."" as illustrated. 
“ Punching and round end blanking dies 
Other models up to '/4"'x4"' 
air operated. 


ALSO AIR OPERATED MODELS. 


KALAMAZOO, MICH. 


Available in 





available. 


WRITE FOR DESCRIPTIVE CIRCULAR 








J. A. RICHARDS CO. 
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@ QUICK @ ACCURATE 


KOENIG 
— TWO SEAT — 
Vernier Depth Gauge 


Hardened, ground and lapped 
head—3¢"x36'"x354"”. End-hard- 














Easy, quick and accurate meas- 
urements. Unlimited use due to 


compact design. End-slotted on. 
head makes difficult measure- ened, toel steel scalee—8/32"x 


4” wide. All scales allow full 
ments easy. Machine divided - - 
graduation to read in theu- length to 8”. Hook scales of 
sandths of an inch. any size available. 


Descriptive Literature Available 


A. KOENIG 


WM. 
108 MT. VIEW AVENUE, TROY, NEW YORK 
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“Fast, Sale Way To Clean 
Tools, Dies and Small Parts 


FOUNTAIN BRUSH ACTION 
and CLEAN FILTERED 
SOLVENT 


\ates 
? worn surface P 
pon 1 SCRAP > oe either 


Step-them-down and 
continue using them 


| 
| 
| 


for less accurate work 





You'll saye enough money 
to replace with Rahn Diabase 
for your most accurate work. 


It's being done. Many companies have adopted 
this NO COST way of converting from metal 
to Rahn Diabase (black granite) Surface Plates. 
PROVE IT YOURSELF... FREE 30 DAY TRIAL 
WRITE FOR BOOKLET ON DETAILS. 


THE COMPLETE LINE 
Surface Plates © Angle Plates 
Straight Edges © Parallels 


RAHN enon SURFACE PLATE CO. 


i___._. 638 N. Western Ave., Dayton 7, Ohio 
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CLEANING UNIT 
WITH SAFE ACITENE SOLVENT 


Crush Hush (22°. 








TANK 
2094 


JIG BORING 


Large Precision Machining 


Done to your specifications 
We Have 
13 Jig Borers 


KIDDE PRECISION TOOL CORPORATION 
30 Farrand St. Bloomfield, N. J. 


FOR THE TOOL ROOM | 
MAINTENANCE & PRODUCTION | 


Grease and dirt flows away as operator 
brushes and clear solvent flows through 
brush bristles. No splashing. Fits on work | 
bench or portable stand, 20” square. Has 
separate dip tank at rear. 


OTHER GRAYMILLS CLEANING 
UNITS UP TO 300 GAL. SIZE 
WRITE FOR CATALOG 


GRAYMILLS CORPORATION 
3713 Lincoln Ave., Chicago 13, Ill. 


West Coast Offices and Warehouses: 
4511 Melrose Ave. 
Los Angeles - 538 Polk St., San Francisco - 8030 
Fortieth Ave., N. E., Seattle 


CIRCLE INFORM-A-GRAM KEY NO. 2093 








CIRCLE INFORM-A-GRAM KEY NO. 2095 





CUT TOOL AND 
DIE-MAKING COSTS 


WITH... ud 


DIE FILERS 
PROFILE GRINDERS 


DIE 
FILERS 


. for straight-line 
sharp corner filing, 
sawing andlapping 


This low cost 
precision-built unit 
performs all die 
making operations 
at savings up to 
40%. Furnished 
complete with motor 
and two overarms. 
No extras to buy. 


Write for illustrated 
Bulletins and Prices 











PROFILE 
GRINDERS 


... for high speed 
Precision Grinding 

of curved and 
Irregular Contours 









Standard features 
include 20,000 or 
30,000 R.P.M., or a 
combination of these 
spindle speeds, 

Y, H.P. motor, 
Collet Chuck, 
Compound tilting 
table, built-in 
wheel dresser. 


ite 3 





PUMP 


MACHINE COMPANY 





228 PARK AVENUE BELGIUM, WISCONSIN 








CIRCLE INFORM- A- GRAM KEY NO. 209% 














| Sensational new 
VIBRA-FORGE’ 
Wrel-lact-) a@-i-1 i 


ome BREE WEL m eee 


principle assures 


welds every time! 


PORTABLE BAND SAW BLADE 
WELDER 
With Built-in Grinder 


—-. 2gr 


capacity 






If you've been troubled 
with band sow blade 
breakage investigate this 
Bren/ Weld unit built on 
the new Vibra-Forge prin- 
ciple. It gives you: 
PERFECT WELDS. 

WO BREAKAGE. 

WO FAILURES. 

WEIGHS ONLY 35 LBS. 
OPERATES ON 110 V, AC. 
UNCONDITIONALLY 
GUARANTEED, 






Write today for 
complete details 
Mfg‘d by ——. Bucci & Aen, Inc., N. ¥.C. 
ALES Divisio 
KASSON ‘DIE & MOTOR CORP. 
Integrity Since 1919 
32-14 Northern Bivd.. Long Isiand City 1, N.Y 


*Pat. appl’d for 
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sandths. It seemed inconceivable that the ma- 
chine was not capable of maintaining this tol- 
erance but the quality capability analysis 
proved that this was the case. For purposes of 
brevity we will merely show the characteristic 
of one typical spindle, Figure 16. 











chine. Investigation of this basic fault indi- 
cated considerable maintenance cost to bring 
the machine into line. 

Presented with these facts and further evi- 
dence of frequent down time, tool breakage 
and other troubles concerned with this ma- 
chine, the management decided to move this 
operation to another machine which exhibited 
a good capability. This machine was turned 
over to the maintenance department for deci- 
sion whether to completely rebuild or dispose 
of the machine. It was not to be turned over 


UPPER LOWER to production again unless a capability analysis 
SPEC. SPEC. had proved its characteristics had changed. 
CASE HISTORY NO. 3 — Not So Hopeless 
In this case a recess was being cut in the 
part. A quality capability analysis noted a 
t consistent failure of the Range to stay in con- 
+75 +5 O -5 -75 trol on this operation. Figure 17 indicates the 
Fig. 16. The hopeless case; lacking in capa- X and R chart which was established on this 
lity. 


This spindle indicated that at best it could 
control to within approximately 15 thousandths 
and if centered as shown in Figure 16, would 
still produce 3.6% of parts out of specification 
with no allowance for the inevitable shift in 
average measurement due to tool wear and in- 
ability to perfectly adjust to center. Indica- 
tions were that even if all spindles were ad- 
justed to center, approximately 3.0% would be 
out of specification. 

Complicating the matter, however, was a 
badly out of control range which indicated that 
our capability calculations were at best doubt- 
ful and an even worse situation would be ex- 
perienced from this machine. This out of con- 
trol range indicated a basic fault in the ma- 


AVERAGES 


fa e/a ee -/ 


CENTERED 
















RANGES REPLACED WORN 
RECESS SPRING 


zo 
D 











Fig. 17. The X and R chart for Case History 
No. 3. 


operation. Note that the Range was badly out 
of control, and that the average showed the 
results of constant adjustments of the machine 
since average points were also out of control. 
Maintenance was called in and after a study 
it was determined that the springs in the recess 
holder were defective and these had to be re- 
placed. Note the controlled range as a result 
of this action and also note the control on the 
X and R chart. Difficulties in meeting specifi- 
cation on this operation disappeared and the 
machine has continued to perform as pre- 
dicted in the original capability study. 


Applications Unlimited 

These cases are only three examples of the 
usefulness of the quality capability analysis 
technique. Quality control engineers all over 
the country report countless variations on the 
same theme—problems encountered and prob- 
lems solved by these methods. The methods 
are universal and effective use of quality capa- 
bility analysis has been reported in all fields. 

Perhaps some readers may be struck by the 
thought that the tooling, machining or pro- 
cess problems that they are encountering are 
different and will not lend themselves to this 
kind of analysis. The quality control engineer 
does not take this view since experience in 
countless industries and innumerable types of 
problems have in fact proved this technique 
universal and its applications almost unlimited. 
Management Uses of Quality Capability 
Analysis 

In the foregoing case histories we have 
shown how quality capability analysis can help 
to correct a machine or indicate its satisfactory 

. . » Continued on page 212 
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ONE Toor woLper 
INSTEAD OF TEN 


ONE tool holder for all 
positions . . . No tool 
chatter . . . can do in- 
ternal boring or inter- 
nal threading . . . Ideal 
for carbide tools ... 
Bit sizes: 14”, 5/16”, 
36”, 7/16”, %”, %”. 


Furnished with Cobalt 
bits. 


ELK TOOLS, Inc. 


73 WEST BROADWAY 
NEW YORK 7, N. Y. 
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KUTMORE 


DESIGNED FOR ALL | 
HOLLOW MILL WORK | 
| 





| ONE SOURCE- 


Assures uniformity and precision 
between taps and chasers from 
country’s largest independent 
manufacturer of die heads, 
chasers (milled, ground thread 
or tapped form) solid and solid 
adjustable taps. All tangent type 
chaser threads ground from solid. 
Write for catalog. 


SEEEAEEE TED. ores} » 














PROMPT 
DELIVERY 
Save 10-20% . 
on special 
solid taps 
CHASO-ROYCO 


TOOL CO. INC. 


P.O. Box 268 at Akers 
North Branch, Michigan 


Representatives in principal cities 
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@ ANY COMBINATION OF... TURNING... 
TAPERING ... FACING... CHAMFERING... 
TREPANNING IN ONE PASS. 


@ EXCLUSIVE 
FEATURE FOR RAPID SET-UP. 


| 
@ CUTTING CAPACITIES FROM 1/32” TO 2” 
DIAMETER IN STANDARD STOCK. | 


WRITE FOR CATALOGUE No. 20TD 


OUR ENGINEERING DEPARTMENT IS AT YOUR 
DISPOSAL ON YOUR HOLLOW MILL PROBLEMS | 





HOLLOW MILLS 


ADJUSTABLE 








YOUR 


MICROMETER ADJUSTMENT 





1625 CLINTON AVE. NO 


CARL WIRTH & SON, INC. ROCHESTER 5S. N 
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FIXED 


ABRASIVE 





LAPPING & POLISHING STONE | 


This manufactured Stone laps and polishes 
most metals in minutes. The least skillful | 
person can produce a 2 Micro-inch finish, 
even on hardened steel, in minutes. The 
Stone is charged throughout its two inch | 
thickness, so that no compound is required 
at any time. 





No metal or material will load the Stone, 
even stock removed from aluminum or car- 
bon is easily wiped away with an oil wetted 
cloth. Reconditioning when required is 
easily done in your own shop. 


Send for descriptive literature 


ABRASIVE ENGINEERS 
245 Waukegan Ave., Highwood, Illinois | 


Sales Agency for SCIENTIFIC ABRASIVES | 
) | 


(not inc. 
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HUTTO 
ADJUSTABLE 


BORECAGES 


MAKE GAGING SIMPLE AS ABC 









STS LESS Hutto system eliminates need for infinite number of plug gages. 


kly set and securely locked. 
Write, wire or call for literature and prices on Hutto hard chrome plated gages today. 





|B\ETTER SENSITIVITY The only set gage with a ‘micrometer feel"’. 


CCURATELY ADJUSTABLE to any tolerance. Qu 


a 





¥ 


M. C. HUTTO 


COMPANY 
6516 DETROIT AVENUE 
CLEVELAND 2, OHIO 
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quality performance. There are, however, 
many other management problems which 
quality capability analysis methods can be ap- 
plied to, in order to make intelligent decisions. 
Some areas in which this is effectively work- 
ing are as follows: 


1, Purchaser—Consumer Relations. A rapid 
development which has begun to have an im- 
pact on the purchaser-consumer relation con- 
cerning the purchasing of tools is the testing of 
these tools on the basis of a quality capability 
analysis. New tools, equipment and machines 
are being accepted or rejected in ever-increas- 
ing frequency by the results of a quality capa- 
bility analysis. Some companies are beginning 
to insert clauses in their purchase contracts in 
which they state that the machine must show 
its ability to control variation on certain char- 
acteristics, under certain enumerated shop 
conditions, according to a quality capability 
analysis. On the other hand, an increasing 
number of organizations producing tools are 
using these studies intelligently to determine 
what kinds of dimensional control they can 
claim for their product. This phase of quality 
capability analysis will certainly expand as 
more and more tooling buyers insist upon fact- 
ual information concerning tool performance. 

2. Maintenance Decisions. Quality capabil- 
ity analysis is being used extensively to deter- 
mine the economic maintenance cycle of ma- 
chinery. Companies with preventative main- 
tenance programs are leaning more and more 
on this type of analysis to provide them with 
information concerning the losses due to scrap, 
rework and the inevitable loss of quality repu- 
tation in the customer’s mind. With these 
facts at hand more intelligent decisions can be 
made concerning the economic value of either 
running the machine or shutting down for 
maintenance. These studies also are being 
correlated with breakdown frequency records 
and are another factor to be considered in 
maintenance programs. Often these studies 
point not only to the time for machinery main- 
tenance but in some cases show that the only 
logical decision is to scrap the machine, or 
completely rebuild it. 

3. Determining Realistic Specifications with 
Quality Capability Analysis. All too often di- 
mensional specifications are determined by 
designers with highly questionable methods. 
Often established practice may be no more 
than the result of years of habit in engineering 
departments. Yet after the specifications are 
placed on the drawing, they become an indus- 
trial law which in many cases plagues the pro- 











ducer. Quality capability analysis is proving 
day after day that many of these specifications 
are so unrealistic that they cannot be met by 
existing machinery or machinery which can be 
purchased. 

This inevitably will focus the inquiring eye 
on the original specificationesand poses the logi- 
cal question: “Why is that narrow tolerance 
necessary?” More often than not the design en- 
gineer cannot justify his tight tolerances in the 
light of the facts shown by the quality capabil- 
ity analysis of a tool in an excellent state of 
repair and maintenance. It then, of course, 
becomes logical to change the specification to 
something that can be maintained by good 
commercial tooling as shown by a quality capa- 
bility analysis. 

In this manner quality capability analyses 
are being used extensively to help determine 
realistic specifications. In ever increasing 
numbers designers are turning to analyses of 
present processes and equipment to help them 
in their design decisions. This certainly helps 
future production in removing the cause of 
many a quality problem—the unrealistic, un- 
economical, unnecessarily tight design toler- 
ance. 

There are many cases where the designer 
does have sufficient reason to insist upon this 
tight tolerance. For example, strength or 
safety considerations may show the need for 
extremely small variation in a certain dimen- 
sion. On the other hand, a quality capability 
analysis may indicate clearly that no commer- 
cial machinery available will perform as close 
as this tolerance demands. This would call for 
a decision that could resolve itself in two ways: 

(a) The part would have to be subject to a 
rigid 100% inspection to remove out of toler- 
ance parts since the machine is not capable of 
maintaining this tight tolerance and none can 
be purchased which can do this. Of course, 
this is a highly expensive method of getting 
the desired end and 100% inspection is always 
subject to errors and fatigue and certain per- 
centages of parts will invariably be missed. 

(b) The usual logical decision that the writ- 
er has found has been made most of the time 
is that the designer seeks an alternate design 
which would not require the rigid dimensional 
control demanded by the present design. 

4. Research and Development Directions. 
Quality capability analysis not only brings to 
light the capabilities of tooling but often indi- 
cates inadequacies which are industry-wide. 
More often than not they present the facts 
which indicate a definite need for improvement 

. » « Continued on page 214 
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writes: A. E. Harrant, Executive Vice President, 
Miller Electric Manufacturing Company, 
Appleton, Wisconsin, who are using 
many PRESS-RITE Presses in their plant 


“We, at Miller Electric Mfg. Co., ask an 


awful lot of our Press-Rite Presses, but ee 


we always seem fo get a lot out of them. WER PRESSE 


... ruggedly built for production and service 


Ruggedness for the toughest job . . . durability for long contin- 
uous service . . . precision built for accuracy and high production 
. all these are built into every one of the 8 PRESS-RITE 
Presses from 5 to 85 ton capacity. And, there are many other 
advantages which thousands of users acclaim as they tell of the 
satisfaction they receive from PRESS-RITE Presses. 


As a leading manufacturer of arc weld- The complete story of PRESS-RITE Presses is told in an illus- 
ers and accessories, we produce lam- trated 8 page brochure. Write for your copy today. See how 


inations and various stampings, that : 
~ a yelp in aige ta WM calyy Tig ot PRESS-RITES can help you as they are helping others. 


sistence of high quality workmanship, 


plus the use of high quality material, a . 
makes it mandatory that we use quality Sales Service Machine Tool Co. 


equipment to produce quality products.” PRESS RITE PRESSES » SHAPE RITE SHAPERS « KELLER POWER HACK SAWS 


i, : f 2531 UNIVERSITY AVENUE - ST. PAUL 4, MINNESOTA 
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in design and performance of tooling as far as 
the ability to control dimensions is concerned. 
When faced with these findings, many tool 
producing companies have provided the an- 
swer by throwing their research and develop- 
ment staffs into the problem and through co- 
operation with the company seeking the needed 
improvement, have provided the answer to the 
needed improvements. As a commentary one 
might think about this effect on improved pur- 
chaser-customer relations. 


Some Comments About Quality Capability 
Analysis 

The case histories involved have been, for 
the most part, straight machining problems. 
For purposes of illustration, these are usually 
simpler to present for such an article as this. 
As has been previously stated, these techniques 
can be used to analyze the dimensional capa- 
bilities for any kind of tooling, equipment, pro- 
duction or process. 


Quality Capability Analysis Not For Beginners! 

The writer has attempted to present in 
straightforward fashion the background to 
quality capability analysis and its application 
to industrial problems. The calculations for 
the particular case history involved were pre- 
sented to take this technique out of the realm 
of mumbo-jumbo for the reader. 

The author, however, wishes strongly to 
point out that these techniques should not be 
the tool of the beginner. In order to present 
a new subject, many times it is necessary, as 
in this case, to present a simplified version of 
the science as a whole. In the hands of un- 
trained personnel there is a strong possibility 
that many dangerous decisions can be made. 
Quality capability analysis is the tool of an 
exverienced quality control engineer and the 
author cannot stress this too strongly. 


Look Into Statistical Quality Control 

Also, the author does not want to give the 
impression that these are the only techniques 
of statistical quality control. Actually, statis- 
tical quality control techniques are numerous 
and varied and those working in this science 
find every day that they are just scratching the 
surface and that the limitations of this science 
are not even predictable at present. Quality 
capability analysis was chosen for this presen- 
tation since it is of special interest to the tool 
producer and the tool user. 


For the Experienced Reader 
For the reader who is experienced in statis- 
tical quality control and quality capability 






analysis the author realizes that there is a con- 
troversy over whether consecutive pieces 
should be used for the entire quality capability 
analysis or merely five consecutive pieces taken 
periodically at the machine. In the case illus- 
trated consecutive pieces were used but the 
author believes that the situation can demand 
either of these techniques and intelligent de- 
cisions can be made in either case. It is true 
that the second case (that of five consecutive 
pieces taken intermittently) does not give in- 
formation on tool wear but in light of obtain- 
ing a “before and after” picture for proof of the 
extent of correction, it is felt that this method 
can be even more useful than the first. 


Conclusions 

One would logically conclude therefore that 
quality capability analysis is an effective man- 
agement tool which can be applied to any pro- 
duction situation to determine not only what 
present variations in dimensions are being ex- 
perienced but what variations in dimensions 
can be obtained through quality control proce- 
dures. Intelligent management decisions on 
production, maintenance, purchasing, engi- 
neering and many other areas can be aided im- 
measurably through the use of this technique. 
Innumerable instances have been recorded by 
quality control engineers showing considerable 
savings in costs and quality reputations using 
this technique. 

The writer would predict without equivoca- 
tion that the applications of these techniques 
as well as other proved and effective techniques 
of statistical quality control will continue to 
expand in an ever-increasing tempo in the 


American industrial scene. eee 
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——NOTE— 


Editor’s note: The first part of Mr. Bayer’s 
article appeared in our May 1954 issue. We 
regret the circumstances that have caused such 
a lapse of time between our publication of the 
two parts. We will have a limited supply of 
reprints of “Quality Capability of Machine and 
Tools.” If your May issue of TOOLING & 
PRODUCTION has become “lost, strayed or 
stolen” and you want a reprint of the article 
in its entirety we will endeavor to fill your 
request; one copy, and first come first served. 


—E. W. P. 
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. Gagemaker, from page 82 
"Floor inspectors? Quality control charts? 


Why? The operator must be capable of measur- 
ing his product or he could not make it. He is 
an honest man, he is proud of himself, his 
work, his product and his company. He doesn’t 
need anyone to tell him he’s made a good gage 
— he tells us. 

Has it paid? It has. Six years experience 
says that it has. 

Our main objective was quality control. 
That we have. Fundamental — basic — where 
every control must start — in the mind and 
heart of the man who does the work. That 
is where our quality control starts and ends. 

We gained, of course, in cost reduction, a 
natural corollary of quality control. We im- 
proved, radically, the appearance of our pro- 
duct, thus adding materially to the eye and 
sales appeal of our gages. Dissension between 
operators and between departments has com- 
pletely disappeared. 

But the big bonanza, the real motherlode we 
hit, was, in the beginning, a by-product. A 
by-product that has mushroomed into the most 
important factor in our operations. 

A pride of craftmanship — a spirit of co- 
operation (which is, after all, a two way word) 
— a morale which cannot be bought for gold. 
A morale which can only be born and brought 
to light in the same place we found our quality 
control — in the minds and hearts of honest 
workmen. 

Quality Control? Right between a man’s 
ears. 
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28 GOTHIC LETTERS A TO Z 
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PRESSURELOK-224 


the best diamond wheel ever developed for 
carbide tool grinding. Guaranteed ultimate cutting 
life from each diamond particle in every wheel. 


UNITED STATES DIAMOND WHEEL (CO. 


1833 ILLINOIS AVE. AURORA, ILL. 





IMMEDIATE DELIVERY on all wheel sizes. 
STRAIGHT, DISH, CUP, FLARE and 
MOUNTED WHEELS: HONES. 
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a 
Knu-Vise Model AO-200 Air-Operated Clamp 
Air-Operated Toggle Clamps 

in Automation 


Here is a good example of how an air toggle clamp fits into the auto- 
matic sequence of piercing and notching. Four Knu-Vise air-operat- 
ed toggle clamps, Model AO-200, are used to clamp and release a 
large freezer cover automatically, increasing efficiency and econo- 
my. Failure of air pressure will not release the clamps, thus elimi- 
nating a possibility of scrappage. This operation is a daily perform- 
ance at Ben-Hur Mfg. Co., Milwaukee, Wisc., and is only one of the 
many applications to increase production there and in scores of 
other industries. Perhaps there is a clamping method in your plant 
that we can make easier and faster. Send for catalog. 


Sales offices in principal cities—Teletype DE 49 


| propucrs SABEERS MFG, co. ‘ 


3064 DAVISON ROAD LAPEER, MICHIGAN 


WESTERN DIVISION: 422 vinmenbesi. GLENDALE, CALIF. 
CANADIAN DIVISION: HIGGINSON ENGINEERING, HAMILTON, ONT. 
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SPr06the,, 
LOWEST COST” 
PRECISION 


a 


UP TO 45,000 R.P.M. AND Y% H.P. ON 
AC/DC. Only PRECISE has the speed, 
power and precision needed to turn Tung- 
sten Carbide Mills as well as all other 
rotary tools with shank diameters to 4". 
Grind, mill, finish, polish any material 
from wood to the hardest alloy steel. 
MODELS SUPER 30 and SUPER 40 are for 
hand applications or machine set-ups; PRE- 
CISE SUPER 50 is for heavy duty in ma- 
chine set-ups. Precision quills and chucks; 
lifetime-lubricated, micro-precision bear- 
ings; machined metal housings. Mounts and 
accessories for each model extend versa- 
tility on standard machine tools. 


—— 


PRECISE SUPER 30 
45,000 R.P.M 
ond '/, H.P. in 35 


oz. Draw collet 


baa! a ity ee Oe, 


Bie, 
: = a - ie 
Py, 


Write ron cataroc 


PRECISE PRODUCTS CORP. 1341 Clark St., Racine, Wis. 
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Dependable ond 
proved are OLIVER | 
Die Makers. They | 
reduce costs as 
much as 60% be-— 
‘cause they simplify | 


saves time and does 
not require expen- 
sive hard-to-get 
skilled labor. These 
efficient, speedy and 
accurate machines 


10,000 installations 
throughout the 
world. In many 
plarits these durable 
OLIVERS have been 
in constant use for 
over 25 years. 


For nearly 40 years 
OLIVER DIE MAKING 
MACHINES have been 
found invaluable on such 
jobs as Production Filing, a 
Experimental Work, Metal 
Patterns, Cams, Gages, “w 
Templates, etc. Improve 
your toolroom efficiency 

. For better dies—saw 
and file with OLIVER DIE 
MAKING MACHINES. 


OLIVER DIE MAKERS 

Available in 5 Models 
The Bench Model S-1 (illustrated) is a single 
speed die maker for use on tool steel up 
to 1" thick. 
The Heavy Duty Model (illustrated) has 6 
speeds, works in metal up to, 3° thick, has 
variable strokes to 5” with hydraulic feed. 
Write Today For Complete Technical Dota on 

OLIVER DIE MAKERS 
See our catalog in Sweet's Directory 


OLIVER INSTRUMENT 


1436 &€ MAUMEE 


ADRIAN, MICHIGAN 
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. Steel Industry, from page 114 


be mildly understanding but in- 
creasingly appreciative. 

The successful development, 
growth and utilization of a Q.C. 
}rogram requires something 
more than passive support. A 
minimum requirement could be 
stated to be positive backing; the 
ideal situation is aggressive di- 
rection. Steel management at 
executive, plant or department 
level has perhaps not yet reached 
this ideal stage to any important 
degree, but it is rapidly develop- 
ing confidence in the abilities of 
its quality control people. It is 
for this reason that steel plant 
people with a broad background 
in plant operations and properly 
trained in quality control are es- 
sential to a sound program. 

Confidence on the part of man- 
agement in the ability and ex- 
perience of the individual is ab- 
solutely vital. The selection and 
proper training of such people 


| who are thoroughly familiar with 


“our plants, our people, our ma- 
terials, our processes and prod- 
ucts, our customers,” will do 
much to develop that confidence. 
As appreciation for the breadth 
of application of these techniques 
increases, management is sure to 
avail itself of the potential. Man- 
agement will always take advan- 
tage of a tool which helps to 
sharpen its own judgment. 


Perhaps the most significant 
recent development in the steel 
industry is an action taken by 
the American Iron & Steel In- 
stitute. In recognition of the 
part being played in its industry 
by quality control, the Institute 
recently established a Commit- 
tee on Product Standards. This 
committee consists of twelve 
men. Four of them are statisti- 
cians versed in the latest meth- 
ods of collecting and analyzing ~ 


TOOLING and PRODUCTION 


statistics of all types, particularly 
where machine methods are in. 
volved, and eight of them are 
technical statisticians well versed 
in the technology of steel as well 
as in the latest statistical tech- 
niques involving quality control, 

They will supplement and 
complement the work of the va. 
rious technical committees of the 
Institute, lend their assistance 
wherever it is deemed necessary 
or advisable, and generally see 
to it that the technical statistical 
work of the Institute is per. 
formed in accord with the most 
modern analytical methods. At 
least one objective of this action 
is the proper development of 
standards, tolerances, etc., on a 
basis of the most modern scien- 
tific methods supplementing ex- 
perience, as opposed to a basis of 
opinion and guesstimation. 

Thus can quality control in the 
steel industry be said to have re- 
ceived more or less official recog- 
nition as a part of modern tech- 
nology and management. Accep- 
tance and utilization, slow to 
gather impetus, have finally 
broken through the curtain of 
resistance and can be expected 
to expand as rapidly as qualified 
personnel can be brought into 
the picture. 

From here on, active manage- 
ment support plus consumer un- 
derstanding and tolerance of the 
technical difficulties involved 
will be the biggest aids to sound 
program development. Actually 
a pioneer in the field of applying 
statistical procedures to opera- 
tions, this industry’s activities 
may not have been quite as ob- 
vious as in other industries and 
perhaps not as well documented 
or widely disseminated. They 
have been quietly at work just 
the same, and are playing an im- 
portant part in helping to pro- 
duce better steel at lower cost. 








, 


an 





INDI-CAL (Indicator- Caliper) “O” RING & BORE GAGE 


BRAND TOOL & SUPPLY CO. 


907 S. Victory Bivd., Burbank, Calif. 


Fills a long felt need 
for a practical, low-cost 
dial bore gage. INDI- 
CAL offers these fea- 
tures: 
Sturdy Construction 
Micrometer Adjust- 
ments 
Spring loaded 
* Satin finish 
Range .400" to 6" or 
larger 
Special points avail- 
able 
Adaptors for "Last 
Word", "Gem", and 
other indicators @ $l. 


$11.95 


INDI-CAL 
(.600" to 254") 


w. case 
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YOU CAN HEA 
FROM A NEEDLE. 
A TURBINE SHAFT 


widest choice of silver or copper brazing alloys 
eae tes. to highest melting points. ideal for brazing 


Weat localized exactly where wanted at desired temper- 
og Ideal for gears, cams, bearing surfaces, cutting 
and other areas that are subject to wear. 


| Speedily and neatly performs intricate ey applica- 


ith or without the use of preformed ri 


stress-relieving, normalizing or pre- 





2% KW INDUCTION HEATING UNIT 


HIGH FREQUENCY 
nduction 


HEATING UNITS 


The Lepel line of induction heating units represents the most advanced 
thought in the field of electronics as well as the most practical and 
efficient source of heat yet developed for industrial heating. With a 
background of half a century of electrical and metallurgical experience, 
the name Lepel has become the symbol for quality in induction 
heating equipment embodying the highest standards of engineering 
achievement, dependable low cost operation and safety. 


If you are interested in the application of induction heating you are 
invited to send samples of the work with specifications of the 
operations to be performed. Our engineers will process these samples 
and return the completed job with full data and recommendations 
without any cost or obligation. 


LA ONE 


30 KW INDUCTION HEATING UNIT 


LEPEL Electronic Tube GENERATORS 
1 KW; 2% KW; 5 KW; 10 KW; 20 KW; 
30 KW; 50 KW; 75 KW; 100 KW. 


LEPEL Spark Gap Converters 
2: KW; 4 KW; 7% KW; 15 KW; 30 KW. 


eee ipment. is certified to the 
requirements of the Federal Communications wei 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 


100 KW INDUCTION HEATING UNIT 


WRITE FOR THE NEW LEPEL CATALOG .. . 36 illus- 
trated pages packed with valuable information on high 
frequency induction heating. 
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Sharpens Taps, Saws 


grinds straight flutes 


A versatile straight flute grinder that will: 
a) Sharpen taps 
b) Sharpen Saws in Gangs 
c) Sharpen Reamers 
d) Grinds straight flutes from solid 
e) Spiral points 
f) Sharpen milling cutters, Woodruff key cutters 
Automatically indexes, 
no special skill needed! 
Write for bulletin on 50F Automatic Universal Flute Grinder 






Manufacturing Co. 
3809 Ridge Rd., Cleveland 9, Ohio 





Maker of Largest Line of Saw and Tool Sharpening Machines 
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THE KOCH TEST INDICATOR 


IS THE ONLY TOOL MAKERS INDICATOR ON THE MARKET WITH TWO 
WORKING ENDS, FOR PRECISION WORK, ONE END TO TEST 
OUTSIDE SURFACES, THE OTHER INSIDE. 


WHAT EVERY 
TOOL ROOM 
TOOL MAKER 
OR MACHINIST 
NEEDS. 











Plunger moves away from, instead of against 
the lever, protecting delicate parts from 

dd or ex e jolts. Each graduation 
on scale represents 1/1000” movement of 
plunger $10.00 plus postage. 


Positive-Lock SURFACE GAGE 


Drawbolt has positive lock to prevent slip- 
page. Spindle: 9”x5/16”. Block: 31/4”x21"x1” 
with 90° angle groove in base. Surface Gage 
is precision ground. $8.75 plus postage. 











Ask your dealer for these tools and buy through 
him. If he cannot furnish them, Write to us. 


ANDREW GENALES, NYACK, N.Y. 
A-28 Second Ave. Tel. Nyack 7-2222 
Dealers Wanted 
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WORKSHOP 


IN 
LINEAR PROGRAMMING 
NOVEMBER 1-19 
CLEVELAND, OHIO 
The course stresses appli- ; 
cation based on a large yao) he) 3 
number of field studies. For Tool, Die, Pattern or Template layout on 
INCREASE PROFITS» REDUCE COST - BETTER DELIVERIES metal . . . Quick identification of bar stock, 


For Information or Reservations sheets, strips or parts . . . Shows up in 
Call * Write * Wire sharp relief—dries instantly . . . Write for 


° A Se sample and circular on company letterhead. 
secutive Seruices 
é . oy MICHIGAN CHROME & 
janagement Consultants 
1040 National City Bank Bidg., Cleveland 14, O. Cc H EMI CA L COMPA NY 
8615 Grinnell Ave. + Deiroit 13, Mich. 
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“The metal treating industry, be- 
cause its business is dependent upon 
the volume of most steel, aluminum, 
and other metal consuming manu fac- 
turing businesses, frequently is taken 
as a business barometer of the nation’s 
economic welfare.” 


—From remarks made by Clifford M. 
Cook, president of the Metal Treat- 
ing Institute. 


“In the field of science and engin- 
eering, women have made remarkable 
strides, particularly in the last 10 years. 
. «+ Today, women are valued members 
of research and engineering staffs, 
take their places frequently on the 
lecture platform at technical. meetings, 
publish important papers, and win fel- 
lowships to carry on new lines of re- 


search.” 
—From Westinghouse Stockholders’ 
Quarterly. 


“By streamlining mill operations, 
by using more automatic equipment, 
by mechanical means of handling ma- 
terials in mass production line meth- 
ods, the textile industry is making very 
important strides in expanding its out- 
put potentials.” 

—From remarks made by Robert C. 
Jackson, Executive Vice President of 
the American Cotton Manufacturers 
Institute on the National Association 
of Manufacturers’ “It’s Your Busi- 
ness!’’ radio program, 


“Extensive use of automation would 
act as a prod to our entire economy in 
three ways: first, by expanding the 
capital goods industry (building the 
automation devices); second, by en- 
abling labor to increase its earning 
power (higher skills and greater pro- 
ductivity); and third, by reducing over- 
all cost of production.” 


—By Del S. Harder, Vice President 
of Manufacturing, Ford Motor Com- 
pany, at the recent Quad-City Con- 
ference on Automation in Davenport, 
Towa. 


“Unquestionably abusive grinding 
can damage a surface, but that is not 
sufficient reason for foregoing efficient 
stock removal, fine finishes, and di- 
mensional accuracy which good grind- 
ing practice affords. One does not ab- 
stain permanently from food because 
overeating makes him ill. Instead, he 
practices moderation in order to enjoy 
good health. Much the same is true 
of grinding.” 

—From a paper entitled “A Modern 
Perspective of the Grinding Process,” 


presented by H. R. Letner, Senior 
Fellow, Mellon Institute, to the Fall 


meeting of the American Society of 


Mechanical Engineers. 
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Gor the VSI tc metalworking NNOUMOU...read 


TOOLING PRODUCTION 


The Magazine of Manufacturing Management 


Accepted as THE authoritative source-book of tooling and production 
by thousands of metalworking management men. 


TOOLING and PRODUCTION gives you the following every month: 
|. articles written by men active in the metalworking industry, and edited 
by men with the ability to talk the easy-to-understand, KNOW-HOW, 


TELL-HOW language. 


2. new solutions to common problems facing the metal-working industry 


today. 


3. time and money-saving innovations tried and tested by experience in 


the field. 


4. new applications of present-day tooling and production methods. 


TOOLING and PRODUCTION is available to you if you are concerned with the design, manufac- 
ture or use of tooling, at the special rate of only $2.00 a year. 


All you have to do is fill in completely the blanks below, enclose your remittance, then fold, 
seal and mail this envelope. 


PLEASE START MY SUBSCRIPTION FOR 1 YEAR. 
$2.00 IS ENCLOSED. 


YOUR TITLE — 








YOUR COMPANY NAME a ar eee — — 





YOUR COMPANY ADDRESS = : — — 
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YOUR NAME _ 
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Special Reader Seruice 


Easy-to-use Inform-A-Gram Cards are bound into each copy. They are postage-free reply cards on 
which you can request further information about any advertisement or keyed editorial item in the 
Magazine. It is a fast, reliable, FREE service for TOOLING and PRODUCTION readers. 


SEE OTHER SIDE FOR PARTIAL LIST OF RECENT EDITORIAL FEATURE ARTICLES. 
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“Producing Holes in Large Parts by Multiple 
Drilling Equipment’ 


“Standard Units and Air Feeds Speed Up 
Drilling and Tapping” 


“Good Broach Design” 


“Know Your High Velocity Band Tools” 
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“How to Select Precision Switches’ 
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Permit No. 7879 


(Sec. 34.9 P. L. & R.) 
Cleveland 18, Ohio 
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“Automatic Cycling of Machine Tool Opera 


tions” 


“Electronic Production Control ... As a Means 
to Cost Reduction” 











FOLD ON THIS LINE 
“First Steps in Establishing a Statistical Quality 
Control Program” 
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TRANSFER MACHINE 


Is GEARED FOR AUTOMATION 


The development of a standard 
multiple-station transfer ma- 
chine suitable for a wide variety 
of applications in industries con- 
verting to automation has been 
announced by The Ferguson Ma- 
chine & Tool Co. 

Advantages attributed to this 
machine (the Trans-O-Mator) in- 
clude savings in design time, re- 
duced manpower requirements, 
higher production rates, and im- 
proved product quality, as well 
as versatility, simplicity, and 
ease of maintenance. Users mere- 
ly attach tooling as required to 
perform various light machining, 
forming, pressing, assembling, 
and inspection operations. 

The Trans-O-Mator contains a 
complete power transmission 
unit, including motor, reducer, 
clutch, Ferguson roller gear drive 
for high speed precision index- 
ing, chain and carriers. There is 


These jobs will nd up under severe 
service—and they're fast... . accurate 
+++. Steady. Modern precision machin- 
ing (stressing ruggedness and simplicity) 
has seen to that. But it also accounts for 
their very low maintenance, surprisingly 
low costand broad, all-around versatility. 
With Rousselle presses you can shear, 
punch, bend and form metals; cut and 
punch paper; form and trim fibre and 
, plastics and handle other materials. 














an electrical interlock system be- 
tween the indexing and the tool- 
ing power supply as well as start- 
stop and jog controls and provi- 
sions for an automatic scanning 
device to ensure proper function 
of all stations. 


Type A is illustrated. Type B | 


has a “caterpillar” track, with 
faces of carrier base plates on a 
horizontal plane as they progress 
the length of the machine. 

For additional information, 
write to Roller Gear Division, 
Ferguson Machine & Tool Co., 
Box 191, St. Louis 21, Mo., or— 
Circle Inform-A-Gram No. D7. 


Since considerable savings are often 
possible, if you let our engineering staff 
assist you, we will be glad to cooperate. 
There is no obligation. Simply explain 
problem and send sample or drawing 
of work. 

Rousselle Presses are sold exclusively 
through leading Machinery Dealers and are 

Manufactured by 


SERVICE MACHINE ae 


7627-33 S. Ashland Ave., Chicago 20, Ill. 
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HAVING SCREW THREAD TROUBLES? 


Who isn’t in these days of close tolerances. 


Accumulation of toler- 


ances in conventional screw gauges give a remarkable variation 


which is very confusing and very expensive. 


For information ex- 


plaining the reasons for this confusion, write for booklet, “A SIM- 


PLIFIED APPROACH TO THE 


GAGING 


OF SCREW THREADS.” 


O-VEE GAUGE COMPANY, 2516 W. Vernon Ave., Los Angeles 8, Calif. 
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MAGNIFIES 
“Hard-te Read’ 

Vernier Sca'es 
on Height Gages 

and Calipers 


= 

MAGNIFIES the “hard to read” vernier scales on 
calipers and height gages. No more eye strain, guess 
work or hit or miss setting and reading. LENS Is 
finest quality optical glass, specially signed and 
ru.1d for the Ppose with utmost optical skill. 
X magnifieation shows lines true and correct. In 
daily use plants of Westinghouse, General 
Electric, General Motors, Chrysler, Packard, Ford, 
Boeing Aircraft, Bendix Aviation and many others 
engaged in defense work. 

Made in 3 sizes to fit Starrett, Brown & Sharpe, 
Lufkin Tools, and others of similar design. 8 Wo. 
100 for 6” Vernier Calipers; S No. 200 for 10”- 
12” Height Gages, also 10”-18”"-24” Vernier 
« 300 for most a tw type 18” and 
24” Height Gages and for 36”-48" and 60” 
Calipers. 


For Complete Information Write, Phone or Wire 
EB MPANY 


s co 
711 W. Lake St. Minneapolis 8, Minn, 
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YOST DRILL PRESS VISE 


e This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


OFFERED IN TWO SIZES 


Width of Opens Weight _ 

Vise No. |Jaw, Inches} Inches Pounds _ 
1D 342 4 1242 
2D _5 542 23 














Do you need a vise of ANY type? 
Write today for bulletin on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
Meadville e Pennsylvania 
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HOW TO SAVE MONEY WITH 
GRC SMALL DIE CASTINGS 


Technical data and informa- 
tion for designers and engi- 
neers, case histories, etc. 


Write today for this bulletin. 


GRIES REPRODUCER CORP. 


World's foremost producer of small die castings 
44 Second Street s New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 


CIRCLE INFORM-A-GRAM KEY NO. 2195 
































220 


. . . Air Power, from page 80 

vary in amplitude the flow of air through the 
nozzle is varied accordingly. Were it not for 
the interposing of a mechanical gaging contact 
between the air nozzle and the peaks and val- 
leys of a rough surface the air stream would 
split the difference between the peaks and 
valleys and come up with an unrealistic di- 
mension. How unrealistic such a dimension 
could be in terms of diametral differences is 
given by Pratt & Whitney in their following 
comments on contact vs conventional air gag- 








ing: 


or 


Contact gaging measures the dimension 
from the surface roughness peaks of the part 


being measured (A-A’). 


















































Photo courtesy Merz Engineering Company 


The Taft-Peirce Manufacturing Company designed 


and built this air-operated gage for a car manufacturer 
to measure the skirt contour of automotive pistons. 
The gaging fixture and centralizing table are mounted 


on an index table, graduated in 5-degree increments 


for 360 degrees. 


The tungsten carbide measuring con- 


tact is reed-mounted and adjustable to permit the in- 
spection of pistons of various sizes. Magnification of 
the single dial CompAIRator is 415:1, with scale gradu- 
ations of 0.0002”. After the centralizing table has 
been adjusted to the piston size, the oval-shaped skirt 
contour can be checked for deviation at any radial point 


by rotating the index table. 









“Conventional or open nozzle air gaging 
measures the dimension from the mean surface 
of the part being measured (B-B’). 

“The mean surface is approximately midway 
between the peaks and valleys of the surface. 
Technically, mean surface is defined as the 
imaginary surface which would result if all the 
peaks, ridges, and hollows of an actual surface 
were level or averaged to a zero value. 

“This means that there is a difference be- 
tween contact gage readings and open noz- 
zle air gage readings. The amount of this dif- 
ference obviously depends on the surface 
roughness. 

“Surface roughness is generally specified in 
terms of R.M.S. values (root mean square). 
The accompanying table shows the calculated 
difference between contact gage readings and 
open nozzle gage readings for different de- 
grees of surface roughness. 

“In the case of comparing open nozzle air 
gaging with fixed gaging such as cylindrical 
plug, cylindrical ring, or plain limit snap gages, 
there are other factors besides surface rough- 
ness which influence the results of the dif- 
ferent methods of gaging. Out of round and 
taper of an internal or external dimension 
could cause differences between plug gaging, 
for instance, and open nozzle air gaging which 
would far exceed the difference due to surface 
roughness only. 

“All conditions of the part being gaged, 
therefore, must be correctly analyzed, if gaging 
medium differentials are being discussed.” 

The Taft-Peirce Manufacturing Company of- 
fers the following in reference to contact gag- 
ing: 

“Quite often a part or dimension is produced 
which, due to its geometry or the roughness of 
the surface to be measured, does not lend 
itself well to direct air gaging. It is often pos- 
sible in such cases to retain air gaging ease and 
accuracy by utilizing special gage members of 
the contact type. Air plug, ring, and snap 
gages all lend themselves readily to applica- 
tions of this sort. 

“Rough surfaces and interrupted bores are 
two outstanding contact applications. Contact 
type air gage members are recommended in 
checking parts with surface finishes beyond 50 
microinches, rms, or wherever the section of 
the part to be gaged is of limited area which 
cannot be checked by having the air impinging 
directly against the part surface. Measurement 
of diameters of less than 1/32” in length and 
narrow shoulders are typical examples of con- 
tact applications. 

“These members are usually designed with 


a tungsten carbide contact button mounted on 
. « « Continued on page 222 
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ROTATING PARTS our LOW OVERHEAD 
Defective bearings, electric || ond LOW SALES EXPENSE 
high fre- | , 
quency vibrations. Chatter ia | give you 
vibration in a machine tool will | SPECIAL DIE SETS at MODERATE PRICES. 


produce poor finish or rejects. 





30 years of invaluable experience enter into our 
manufacture of Die Sets. 

















Aye “ 
HERCULES TOGGLE CLAMPS icine: 3 
* Engineered for rugged use STANDARD 
GUIDE PINS } 
* Holes reamed to insure precision fit and 
* Easy and efficient operation BUSHINGS 
Photo courtesy International Research & 7 for immediate 
rs | ¢ Large production — right prices shipment. 
To analyze these machine de- | . — 
fects, a portable electronic vibra- | Quality guaranteed Catalog 
tion analyzer, weighing only 24 | - In stock for immediate shipment available 
Ibs, has been developed. It is | - on request. ; 
capable of balancing rotating Sample on request ; 


parts at speeds up to 5,000 rpm 


d of traci y vibrati | 
to 20,000 cpm. It is designed to | | DIEMAKERS’ PRODUCTS, INC. 











eliminate vibration in produc- | 2177 West 28th Street Cleveland 13, Ohio 
tion machinery and to simplify | MElrose 1-3434 

maintenance of plant equipment | 

through dynamic balance of ro-_ | CIRCLE INFORM-A-GRAM KEY NO. 2212 


tating parts. — 
Balancing, with the aid of a 

stroboscopic lamp with a range THE RIGHT TOOL FOR THE JOB 

up to 5,000 flashes per minute, is | S HALF THE JOB 


done through a short four-step 
—An Old Axiom Still True 


procedure. 
Analysis, particularly of such 
THE RIGHT TOOL FOR A 
SMALL END MILL JOB IS A— 








high frequency vibrations as 
those resulting from defective 
bearings, is accomplished 
through electronic frequency and 
displacement circuits which ren- 
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. .. Air Power, from page 220 
a reed-type spring and positioned directly over 


an air nozzle, thus retaining the self-position- 
ing advantages of direct air gaging. The con- 
tact button or buttons engage the part surface 
and indications of size will be obtained accord- 
ing to the resulting clearance between the ref- 
erence or back face of the contact button and 
the surface of the air nozzle.” 
ok ok a 

Air gages can be built into production op- 
erations. Under the heading of “Machine Con- 
trol with Plunjet Gaging Cartridges”, The 
Sheffield Corporation offers the following ex- 
ample: 

“The rapid development of high amplification 
comparators rugged enough for use at the ma- 
chine is the result of the progressive closing 
in of tolerance limits. 

“Teaming up the high amplification gage to 
the machine is a partial solution where parts 
are being produced to a “tenth” rather than a 
“thousandth”. A more complete answer is to 
equip the machine operator with a means of 
comfortably staying within the tolerance zone 
or center of the process. This will enable him 
to produce a quality product with minimum 
scrap. 

“This is now possible with the use of a Plun- 
jet applied as the Sheffield Feed Gage which 
gives highly amplified accurate slide move- 








Photo courtesy Pratt & Whitney Division Niles-Bement-Pond Co 


This combination of a P & W Air-O-Limit snap gage, 
booster check valve and light signal control unit adds 
up to a centerless grinder gage. Pneumatic precision 
relays and electric pressure switches, sensitive to dimen- 
sional changes of a few millionths of an inch, trigger 
red and green limit lights for over and under size in- 
dication. In addition to giving the off-tolerance signal, 
the circuitry can be utilized to shut down or even pro- 
vide impulses to control the machine. The photo- 
insert shows the setup on a centerless grinder, gaging 
through-feed ball bearing outer raceways. 
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4—= GAGE GRINDING WHEEL 
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| ADJUSTABLE STOP 
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Photo courtesy The Sheftield Corporation, 


Schematic arrangement of Plunjet cartridge and Pre- 
cisionaire gage functioning as a feed gage for grinding 
machine. 
ment indication. Accuracy is attained regard- 
less of inaccuracies due to feed screw wear. 
Actually, accuracy is increased on a brand new 
machine because of much higher amplification 
of the slide movement. 

“For example, in grinding shafts on an ex- 
ternal grinder, the Plunjet is mounted on the 
wheel head slide so as to contact a fixed ad- 
justable stop mounted on the stationary part 
of the machine. The Plunjet is connected to 
a Column Precisionaire Instrument mounted 
in any convenient location. The first shaft is 
ground and gaged on a comparator or Airsnap. 
The fixed adjustable stop is adjusted to posi- 
tion the float in the Precisionaire column ac- 
cording to the result found by gaging the shaft. 
The slide infeed wheel is manipulated until the 
float in the Precisionaire column is at “O”, 
indicating the shaft diameter is of the desired 
size. All succeeding shafts are ground for “O” 
float position in the column. The comparator 
or Airsnap is used to check the shaft after 
grinding. When wheel wear is indicated by 
an oversize part, the fixed adjustable stop is 
adjusted accordingly. 

“On production grinding, wheel wear is con- 
stant and with a little experience can be com- 
pensated for on this basis. A quality control 
sample plan can be instituted if desired. Ac- 
tually, the feed gage is a unique method of 
applying a running quality control of machine 
tool performance. 

“With the aid of the feed gage employing 
high amplification indicating slide movement, 
unskilled labor can produce parts ground to 
fine tolerances at an acceptable rate of produc- 
tion. This method of machine control is just 
as effective for the one-of-a-kind grinding job 
as for a production run. The high amplification 
indication of slide movement is the answer to 


removing the last tenth of stock easily. 
. . « Continued on page 225 
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An attendance of 600 is ex- 
pected at the Machine Tool Con- 
ference of the American Institute 

of Electrical Engineers at the 
Statler Hotel in Detroit on Octo- 
ber 25-27. 

The principal speaker, accord- 
ing to Kurt Tech, Chairman of 
the A.ILE.E. Sub-Committee on 
Machine Tools, is Mr. Kenneth 
MacFarland, Education Consul- 
tant to General Motors. 

Among the many other promi- 
nent speakers in their fields are 
Ralph E. Cross, Executive Vice 
President of The Cross Company, 
who will talk on “Automation”; 


MACHINE TOOL CONFERENCE To BE HELD IN DETROIT 


Norman Conrad, Ford Motor 
Company, on “Maintenance of 
the Automatic Machine”; J. 
Ducher, General Electric and H. 
E. Ankeney, Giddings & Lewis 
Machine Tool Company on “Rec- 
ord Play Back Control of a 
Hydro Skin Mill”; L. P. Randall, 
Turnstedt Division of General 
Motors on “Preventative Main- 
tenance Systems”; M. M. Arlin, 
Arlin Products, Inc. on “Stand- 
ard Automation and Inspection 
Equipment”; P. H. Allsbach, 
General Electric on “Automation 
Today”; J. H. Hosmer, Allis- 
Chalmers Co. on “Techniques in 








DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literatare. 


WATTS BROS. TOOL WORKS 
Wiimerding, Penne. 











CAMS 


All types—to your specifications. 
Design assistance offered. 
Also Cylindrical contour milling. 
Send us prints for 
prompt quotation. 
SHAKER TOOL and DIE CO. 
9823 Bessemer Ave., Cleveland 4, O. 
Write for bulletin — No Obligation 
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ACCURATE CENTERING 


FASTER! 


with a UNIVERSAL TRANSFER PUNCH 
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Based on 
Xl cone and 
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ee 
no ofqe? 
evzG0 
TEMPLATE H : TEMPLATE 
l 6 aes. sail 
PLUNGER CENTERED] : —: \PLUNGER CENTERED 
ee: 
\ PERFECT 
CENTER 
Operation is Simple! 
1. Set plunger in hole — it’s self cen- 
tering. 
2. Push shell down with fingertip pres- 
sure — it squares itself with the 
surface. 


3. Slide punch down and tap with 
hammer. 


SEND FOR DESCRIPTIVE FOLDER TODAY! 


UNIVERSAL TRANSFER PUNCH, 
DEP’T TP 


BOX 412 MASSILLON, 


4 \NO SCRIBING 


INC. 
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Failure Prevention”; and Dr. 
Henry Gomberg, Assistant Direc- 
tor of the University of Michigan 
Phoenix Project, on “Peacetime 
Applications of Atomic Energy.” 
The program also includes 
other technical papers and plant 
visitations in Detroit. 








WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Tetley | 


STAINLESS STEm 
y 5° 
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Rist OF THE SHEL 


sTAWMLE ss sree 


FASTENING 


ry " 
Star Stainless Screws 


Have Clean-Bright-and Shiny-Heads 
i 


ee Gaame am FH i istic Falls 4-2300 


679 Union Bivd. * Paterson 2, N. J. 
New York Teleph : Wi in 7-9041 
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LAYOUT 





the principle of a 
a plane, UNIVER- 
SAL TRANSFER | 
PUNCHES, avail- | 
able in three sizes, | 
transfer TRUE 
CENTERS in any 
hole from % inch 
to 15/16 inch di- 
ameter quickly and 


New Work Holder 


is a low cost production tool 
that holds single or multiple pieces, odd shaped or 
regular. 


Ideal for scores of holding applications, 





eliminating many costly spe- 
cial fixtures. Accurate to 5 
ten thousandths in 3 inches. 
All parts subject to wear 
are hardened. Work stops, 
interchangeable jaws and 
clamps, riser blocks and 
drill bushing are standard 
accessories. 








accurately. Accep- 

ted and approved | 
by machinists, tool | 
and jig makers, etc. 





OHIO 





Boring, turning or grinding 
Illustrated form WH654 for full details 


LASSY TOOL CO. 








wus 


Milling or grinding 


96 Bohemia St. Plainville, Conn. 
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iver Boar" 
TS PART OF YOUR 
PRODUCTION 


You'll Need This 
Helpful 10 Page 
Reference Book 


Here’s a 10 page booklet that gives 
you all the information you need on 
the advantages and use of Silver Braz- 
ing Preforms. 


® Gives you complete information on NoTangle- 
Notch Coil Rings, how they increase produc- 
tion, save time and labor in handling alloy. 


® Helps you select the proper preform for the 
job. Contains charts that illustrate the type 
joint, recommended preform and simple or- 
dering data. 


® Gives the complete line of coined and 
blanked washers, and silver brazing and 
soldering alloys available. 

® Helps you get quick, accurate alloy calcula- 
tion with calculating tables for all com- 
monly used alloys. 


Send for FREE Copy Today! 


LUCAS-MILHAUPT 
ENGINEERING CO 
5051 S. Lake Dr., Cudahy, Wis 
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BRAND NEW 


VERTICAL-HORIZONTAL-BASE 


ipetci cy & - 


with low sdikeaiite 
the fixture-hugger 
that makes it far 
rYolti-1 am CoM lalt-1a melale| 
remove work... 


and complete clearance 
oh Mola diate Mela -to mel 0-) 

ioM ilo) obey 7-1 amare) lel late 
bar—ideal for 


positioning metal 
or plastic sheets! 


Send for 
FREE CATALOG 


on the new De-Sta-Co 


Models 507 and 509 





DETROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 
344 Midland Avenue «+ Detroit 3, Michigan 
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How to speed production 


with MAGNIFIERS | 


WRITE for new handbook 
and catalog, “Industrial 
Magnifiers—How to Choose 
and Use Them." Bausch & 
Lomb Optical Company, 
50434 Bausch St., Roches- 
tor 2, . ve 


New! Illuminated 
10x Pocket Magnifier 


Cut waste, get faster, surer inspection by 
fitting the magnifier to the job. This new 
Bausch & Lomb Illuminated Coddington 
floods entire viewing field with bright 
light through the lens, permitting quick, 
accurate on-the-spot inspection, without 
need for outside lighting. Image quality 
is excellent! Carry this new magnifier 
with you always—anywhere . . . . $7.50 
Another product by Bausch & Lomb 
— recognized world leader in all 
things optical 


~ Doauscr & LOMB » Magnes 
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... Air Power, from page 222 
“Existing applications have proved the fol- 
lowing advantages: rejects reduced, greater 
accuracy obtained, production increased, un- 
skilled labor used on precision work, machine 
capabilities evaluated, inspection reduced, op- 
erator morale increased by simplification of his 
task, and machine performance improved. 

“These advantages may be obtained in apply- 
ing the feed gage to all external grinding or 
turning machines.” 

* * 

There are many instances where wide toler- 
ance gaging is specified. This is accomplished 
by a variation of the contact gaging method. 
Taft-Peirce Manufacturing Company states 
the case for wide tolerance gaging thusly: 

“A recent development in air gaging is the 
special contact device designed for checking 
wide tolerance ranges. Original designs of 
air contact gages were limited to a range of 
about .008”, the same as that of the direct air 
jet type. Through a unique design, it is now 
possible to check tolerance ranges up to .125”. 

“Single reed mounting of the contact can be 
followed for tolerances below .015”. Beyond 
this figure, the contact is usually mounted on 
parallel reed springs, or in some instances on 
an antifriction ball slide. Type of contact 
mounting will be dependent on the individual 
application. 

“These special contact members for checking 
wide tolerances have greatly increased the 
scope of air gaging. In most cases suitable 
CompAIRator equipment can be designed to 














Photo courtesy Superior Steel Corporation 


An automatic sorting gage built by the Moore Prod 
ucts Company for the Superior Steel Corporation repre- 
sents another step toward automation in the steel fab- 
ticating field. Measuring both the wall and base thick- 
ness of copper-clad bullet jacket cups, the actual gaging 
is done by Moore air gage nozzles. A system of pneu- 
matic relays receives measurement signals amplified at 
2700 to 1. These signals activate electrical sorting 
gates, and unacceptable cups are separated from those 
within tolerances. Data for quality control charting is 
tread on the large scales which show actual dimensions 
of each piece. 






Photo courtesy Federal Products Corporation 


This attachment for grinder gages, called Arnoldair, 
makes it possible to use air gages to follow the grind- 
ing operation. The high magnification and flickerless 
pointer inherent in air gages make it easy for the op- 
erator to grind to specifications because he can see the 
workpiece size directly on the Federal Dimensionair 


dial. 














check any specific tolerance range from .0001” 
to .125”. In the wide tolerance ranges, it is 
still possible to utilize the basic advantages of 
air gaging. There are no mechanical linkages; 
exact size is indicated; gaging can be accom- 
plished in restricted areas; many dimensions 
can be checked simultaneously.” 





The Quick, Easy, Handy Way 
to TAP BY HAND 


... Adapts for LATHE USE 


THE DAHLSTROM TAP GUIDE virtually 
eliminates tap breakage—and saves 
those costly hours spent prying broken 
taps out of dies. Anyone can use it. 
Just a few turns of the spindle and the 
job is done. 








Winds through continuously, with no 
backoff. Work is always dependably 
straight and square. Fasten it to a 
post or set it on top of a big job. 
This handy tapper comes equipped 
with 9 adapters, 8-32 to %” but taps 
are not furnished. Spindle can be 
pulled out and used in a lathe, or used 
as tap extension for hard-to-get-at- 
places. 13” x 8” x 14”, wt. 32 Ibs. 
$59.50 F.O.B. factory. 
Send for bulletin! 
Also Makers of Dahistrom 


Autostrop and Tap Chuck 


BRANCH MFG. CO. 
NORTH BRANCH, MINN. 








F.O.B. 
FACTORY 


Dahlstrom TAP GUIDE — 
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YOU GET MORE 
FROM YOUR 
DRILL PRESS 


BOYAR-SCHULTZ 


LEAD SCREW TAPPING ATTACHMENT 


Change Your Ordinary Drill Press 
To a Precision Tapping Instrument in Minutes 


Quickly and easily fitted to your drill press, it makes an efficient Tapping 
Attachment that can produce any thread including Class 4. 


No special skill required for operation. Anyone familiar with a drill press 
can consistently produce accurate threads. 


Foot control switch leaves hands free for loading work. Built in reversing 
switch actuates drill press motor, eliminating need for any intermediate 
reversing device. 


Long, trouble-free life of bronze nut and ground thread Lead Screw is 
assured, because of their generous 134” diameters. 


Extreme accuracy in control of tapped hole depth is assured by electrically 
controlled reversing switches. 


All taps up to 7%” diameter usable with standard adapter bushings. Adapt- 
ers for taps from 45” to 2” available on special order. 


Write for Descriptive Literature 
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... offer you 
all these benefits 


Bronze electroplated on hardened steel* to 
combine strength with free, smooth action ... — 
eliminates seizing and scoring. 


Inside diameter of bronze plated and steel 
bushings spray quenched to guarantee uniform — 
hardness throughout entire length of bushing. © 


Bronze plated and steel bushings strain re-— 
lieved to hold their size and shape indefinitely. 


Precision manufacturing and rigid inspection to _ 
maintain closer tolerances. 


Pre-finished hole to assure full length con- 
centricity, better fit and longer life. 


Honed hole to provide proper surface condi- 
tion for precision fit and best lubrication. 


Bearing surface extends full length of body 
. . . increases bearing area up to 25%...° 
assures better alignment. 
Figure eight oil groove for complete lubrication 
over entire area. Also, hydraulic action self- 
centers guide pin in the bushing. 

Alemite fitting for easy, positive lubrication. 
Specially designed retainers to securely hold 
the bushing in exact position . . . eliminates 
unknown holding strength of press fit. 

Bushings have pre-fitted inside diameters and 
are wring-fit in the die shoe. This eliminates 
the possibility of distortion and necessity of 
hand honing after assembly. Too, positive align- 
ment is obtained by seating the ground bushing 
shoulder on the finished die shoe surface. 
Complete selection of styles, lengths, sizes and 
materials to suit any requirement. 


- Our illustrated bulletin and price list 
has all the details. Contact your die 
set manufacturer or write direct to us 

DIES AND TOOLS, INC. for your free copy. 


14925 W. ELEVEN MILE RD. wathivccasa 
BERKLEY © MICHIGAN 
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